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FORTY-SEVENTH ANNUAL REPORT 


OF THE 


SECRETARY 


OF THE 


STATE BOARD OF AGRICULTURE 


Stee Or NMC miGAN 


TWENTY-FIRST ANNUAL REPORT 


OF THE 


PERIMENT: STATION 


FROM 


SUEY te 1907) TON TUNE: 30). 1908: 


BY AUTHORITY 


LANSING,‘ MICHIGAN 
WYNKOOP HALLENBECK CRAWEORD CO., STATE PRINTERS 
1908 


REPORT OF THE SECRETARY 


OF THE 


Blew BOARD OP AGRICULTURE 


AGRICULTURAL CoLLEGE, July 1, 1908. 
- To Hon. Frep M. Warner, | 
Governor of the State of Michigan: 

Sir—I have the honor to submit to you herewith, as required by law, 
the accompanying report for the fiscal year ending June 30, 1908, with 
supplementary papers. 

Very respectfully, 
ADDISON M. BROWN, 
Secretary of the State Board of Agriculture. 


SATE BOARD OF AGRICULTURE. 


Term expires. 


ROBERT D. GRAHAM, Grand Rapids, - - - -— - 1911 
PRESIDENT OF THE Boarp. ; 
WILLIAM H. WALLACE, Bayport, - - - - - 1909 
AARON P. BLISS, Saginaw, - - - - - - 1909 
THOMAS F. MARSTON, Bay City, - - - - - - 1911 
WILLIAM J. OBERDORFFER, Stephenson, - - - - 1911 
ALFRED J. DOHERTY, Clare, - - - - - 1913 
I. ROY WATERBURY, Highland Station, - . - =) 1913 
FRED M. WARNER, GovERNoR OF THE STATE, - - Ex-Officio. 
JONATHAN L. SNYDER, PREsIDENT oF THE COLLEGE, - Ex-Officio. 


A. M. BROWN, Agricultural College, Secretary. 


B. F. DAVIS, Lansing, Treasurer. 


STANDING COMMITTEES. 


The President of the Board is ex-officio a member of each of the Standing 


Committees. 
Borany AND HorTICULTURE, - 


W. J. Oberdorffer, I. R. Waterbury. 


BUILDINGS AND CoLLEGE Property, A. P. Bliss, A. J. Doherty. 
CHEMICAL, PHYSICAL, BACTERIOLOG- 
ICAL AND OTHER DEPARTMENTS NOT 


OTHERWISE PROVIDED FOR, - 
EMPLOYEES,- meyy a ae! 1a 


ENGLISH. AND MATHEMATICS, - 
EXPERIMENT STATION, -— - 
FarRM MANAGEMENT,- -~ - 
BINANCE, OS /s fe =o) 
HORESTRY,) == 0 =. =. 4 
FarMERS’ INSTITUTES, -  - 
LAnpD GRANT, “- “= = = 
IMRIRARY 2' efi je eae 
MECHANICAL DEPARTMENT, - 
Minirary AND ATHLETIC,- ~—  - 
WoMEN’s DEPARTMENT, -~ - 


A. P. Bliss, T. F. Marston. 

Wm. H. Wallace, A. P. Bliss, J. L. 
Snyder. 

J. R. Waterbury, T. F. Marston. 

W. J. Oberdorffer, A. P. Bliss. 

T. F. Marston, A. J. Doherty. 

A. J. Doherty, I. R. Waterbury. 

Wm. H. Wallace, A. P. Bliss. 

T. F. Marston, A. J. Doherty. 

W. J. Oberdorffer, Wm. H. Wallace. 

I. R. Waterbury, W. J. Oberdorffer. 

I. R. Waterbury, Wm. H. Wallace. 

T. F. Marston, Wm. H. Wallace. 

A. J. Doherty, T. F. Marston. 


Caan Rin 


ee 
ab 


SS ie Se es 


LIBR 
NEW ‘ 
BOTAN! 


SAE VAGRICUL TURAL, COLLEGE. 


(Under control of the State Board of Agriculture.) 
FACULTY AND OTHER OFFICERS. 


JONATHAN L. Snyper, A. M., Ph. D., President; 25°¢ Feb. 25, ’96. 

Wo. J. Beat, Ph. D., D. Sc., Professor of Botany; 2» July 9, ’70; ¢ 
Sept. 1, ’02. 

FRANK S8. Kepziz, M. S., Professor of Chemistry; 2 Sept. 15, ’80; ®¢ 
Sept. 1, 702. 

*a WiuuiAm S. Hotpsworts, M. 8., Professor of Drawing; ® Feb. 22, ’81; 
b Aug. 22,.’87; © Sept. 1, 703. 

Levi R. Tart, M. 8., Superintendent of Farmers’ Institutes and State 
Inspector of Orchards and Nurseries; 2 Aug. 1, ’88; >¢ July 
5 ed it 

Herman K. Veppmr, C. E., Professor of Mathematics and Civil Engineer- 
ing; #5¢ Sept. 15, 791. 

*Curinton D. SmirH, M. S., Dean of Short Courses, College Extension 
Lecturer; 2 Sept. 1, 93; ¢ July 1, 02. 

Water B. Barrows, B. S., Professor of Zoology and Physiology and 
Curator of the General Museum; 2? ¢ Feb. 15, 794. 

*Grorcr A. WATERMAN, B.S., M. D. C., Professor of Veterinary Science; 
ewe Sept. 1,798. 

CHARLES I. MarsHaty, Ph. D., Professor of Bacteriology and Hygiene; 
a Seppe. 1))"98 7) Fe Sept. 1, 702, 

JosrpH A. Jerrery, B. 8. A., Professor of Agronomy and Soil Physics; 
# Sept. 1, 799; >< Noy. 11, 702. 

Maupbe Gitcurist, B. 8., Dean of the Women’s Department; 2»¢ Sept. 
dpe UI 

Appison M. Brown, A. B., Secretary; #>°* June 1, ’02. 

Rosert 8. SHaw, B. 8. A., Dean of Agriculture; > Sept. 1, 02; ¢ Jan. 


15, 708. 
*b Ernest E. Bocur, M. S., A. M., Professor of Forestry; 2>° Sept. 1, 
02. 


ArTHur R. Sawyer, E. E., Professor of Physics and Electrical Engineer- 
ing; 2>¢ April 11, 704. 

*S. W. Friercuer, M. S., Ph. D., Professor of Horticulture and Land- 
scape Gardening; ®®¢ Sept. 1, ’05. 

Capt. F. W. Funanr, U. 8. A., Professor of Military Science and Tactics; 
abe Sept. 1, ’05. 

Rurus H. Prrrit, B. 8. A., Professor of Entomology; ® Jan. 1, ’97; 
be Sept. 1, 06. 


8 STATE BOARD OE AGRICULTURE. 


Tuomas C. BuLAispELL, Ph. D., Professor of English Literature and 
Modern Languages; 2° Sept. i, ’06. 

Witeur O. Heprick, M. S8., Professor of History and Political Economy ; 
ab Aug. 24, 91; ¢ June 20, 706. 

GEORGE W. Bissevi, M. E., Dean of Engineering; 2>¢ June 18, ’07. 

J. Frep Baker, M. F., Professor of Forestry, Supervisor of Forest Re- 
serve Lands. 

Lestig M. Hurt, D. V. S., Professor of Veterinary Science; 2° Sept. 
4, 07. 

Warren Bascocr, B. S., Associate Professor of Mathematics; | ab June 
30,°791)> ¢ Sept... 705. 

EK. SYLVESTER KING, Assistant Professor of English; 2 Jan. 1, 700; ° 
Sept. 1,002. 

JAMES B. DanpENo, Ph. D., Assistant Professor of Botany; 2° Sept. 
i Bee | 8 

Louis AppLeyarpD, B. S., Instructor in Mechanical Engineering; 2° 
May 2, ’07. 

CuHace Newman, Assistant Professor of Drawing; 2» Sept. 1, ’97; ¢ 
Sept. 1, 07. 

Jesse J. Myers, B. S., Assistant Professor of Zoology; 2° Sept. 1, 01; 
¢ June 26, ’07. 

Harry S. Reep, Assistant Professor of Chemistry; #> Sept. 1, 702; °¢ 
May 2, 705. 

Orro Raun, Ph. D., Assistant Professor of Bacteriology and Hygiene; 
2 Sept., 07; >¢ May, ’08. 

JAMES G. HaLpin, B. S., Assistant Professor of Poultry Husbandry; 
a July, 06; >* May, ’08. 

CuarLes P. Haugan, B. S., Assistant Professor of Horticulture; 2° 
April. 8.707; - So May 1,708. 

SAMUEL C. Happen, B. S., Assistant Professor of Mathematics and Civil 
Een, ab Sept.,. 705; ¢ May 7, 708. 

Cart Gunperson, A. M., Ph. D., ‘Assistant Professor of Mathematics; 
ab Sept. 1, 04; © May 7, 08. 

JosEPH H. Poison, B. S., de Assistant Professor of Mechanical Engineering ; 
ab Sept. 1, 06; ¢ May 7, 708. 

* Water G. SACKETT, B. S., Assistant Professor of Bacteriology and 
Hygiene; 2» Sept. 1, 04; © May 2, 707. 

E. H.. Rypmr, A. M., Assistant Professor of History and Economics; 
ab Sept. 1, 05; ¢ May 2, ’07. 


The names of instructors whose resignations took effect between June 
30 and Sept. 1, 07, do not appear below. 


Tuomas Gunson, Instructor in Horticulture and Superintendent of 
Grounds; 2» April 1, ’91; © Sept. 1, ’05. 

Mrs. Linpa E. Lanpon, Librarian; #>°¢ Aug. 24, ’91. 

Mrs. Jennie L. K. Hannr, Instructor in Domestic Art; 2»¢ Sept. 1, ’97. 

E. C. Baxer, Foreman of Foundry; *»*¢ Noy. 1, ’97. 

CaroLine L. Horr, Instructor in Drawing; ®»¢ Sept. 1, 798. 

Louise FreynHorer, B. S., Instructor in Music; 2» ¢ Sept. 1, 02. 

ANDREW KrenTeL, Foreman Wood Shop; 2¢ Sept. 1, ’02. 

H. W. Norton, Jr., B. S., Instructor in Animal Husbandry; 2° Sept. 
1, 703. 


<p eee ae ty ed 


ine Ce 


FACULTY AND OTHER OFFICERS. a 


Cuester L. Brewer, B. S8., Director of Physical Culture; 2° Sept. 


Aueerr E. Jones, A. B., Instructor in Mathematics; 2>¢ Sept. 15, 03. 


Cart GuNbDERSON, A. M., Ph. D., Instructor in Mathematics; #>° Sept. 
1, 704. 
BESSIE Bemis, B. S., Instructor in Cookery; #>¢ Sept. 1, “05. 


‘Norma L. Gitcurrst, A. B., Instructor in English; 2>¢ Sept. 1, ’05. 


GLENN JAmes, A. B., Instructor in Mathematics; abe Sept. 1, 705: 

G. L. Stevens, A. B., Lit. B., Instructor in English; 2° Sept. 15°05. 

A. Crospy ANpDERSON, B. S., Instructor in Animal Husbandry; 2°¢ 
Sept. 1, ’05. 

CuaArR.Les Brown, B. 8., Assistant in Bacteriology; 2>¢ Aug. 15, ’06. 

Bessiz K. Pappocxr, B. S8., Instructor in English; 2>¢ Sept. 1, ’06. 

Erastus N. Bares, B. S., Instructor in Physics; 2>¢ Sept. 1, ’06. 

Lesuizc J. Smiru, B. 8., Instructor in Farm Mechanics; 2>¢ July 1, ’06. 

Grace L. CHapman, A. B., Instructor in Calisthenics; 2>¢ Sept. 1, ’06. 

Artuur J. CLARK, A. B., Instructor in Chemistry; 2» c Sept. 1, ’06. 

Wituiam E. Lawrence, B. S., Instructor in Botany; 2>¢ Sept. 1, 06. 

* BELLE F'ARRAND, B. S., Assistant in Bacteriology ; abe Sept. 1, ’06. 

JAMES R. Kexton, B. S., Instructor in Zoology; 25° Sept. 1, ’06. 

Witey B. Wenpt, B. C. E., Instructor in Civil Engineering; 2>¢ Sept. 
1 OG: | 

W. Lixoyp Lopes, B. Se., M. A., Instructor in Physics; 2>¢ Oct. 1, ’06. 

F. Hopart SanrorpD, B. S., Instructor in Forestry; 2° Dec. 1, ’06. 

CuHarLtes W. CHapman, Instructor in Physics; #>¢ Jan. 1, ’07. 

Louis AppieyarD, B. S., Instructor in Mechanical Engineering; 2>°¢ 
Jam, 14. 207. 

WI.iiAM S. Sayer, B. S., Assistant in Bacteriology; 2>¢ May 1, ’07. 

Ler CHAPPELLE, Foreman of Machine Shop; #?¢ Sept. 1, ’06. 

WILLIAM Houmes, Foreman of Forge Shop; 2°¢ Sept. 1, ’06. 

*§S. Avice Hart, Clerk to Secretary; 2 ¢ Oct. 1, 702. 

Jacos ScHeEpers, Cashier; 2» May 1, ’07; ¢ July 1, ’08. 

Luruer F. Jenison, Bookkeeper; 2>°¢ May 1, ’07. 

*Euipa YAKELEY, Registrar: a July 15, 703; >¢ June 1, 708. 

*B. A. Faunce, Clerk to President and Editor M. A. C. Record; #>¢ 
Sept. 1, 704. 

L. F. Newe tt, Engineer; abe Jan. 1, ’98. 

E. A. Bown, ‘Architect ; ‘abe Jan. is "292, 

ROWENA Knrcuem, in charge of College Hospital; 2>¢ Sept. 1, ’00. 

* Cora L. FevpKamp, B. se Assistant ‘Librarian ; abe Sept. 1, ’05. 

Frank WILLIAM Howe, B. S., A. B., Instructor in Agriculture; 2° 
Ang. dt. (OT. 

Peart MacDonauzp, M. A., Instructor in Domestic Science; 2¢ Sept. 
LOT: 


Avueust C. Menrtens, M. E., Instructor in Mechanical Engineering; 2°» 


Sept. 1, 707. 
Orestes I. Grece, B. S., Instructor in Horticulture; 2>¢ Sept. 1, 07. 
Mrs. MInNigc Henpricks, A. M., Instructor in History; 2° Sept. 1, ’07. 
Wa.iace B. Liverancg, B. S., Instructor in Dairying; 2» ¢ Sept. 1, ’07. 
* Frank M. Boytses, B. S., Instructor in Chemistry; 2» ¢ Sept. 1, ’07. 
J. Ferris Daring, B. S., Instructor in Chemistry; 2° Sept. 1, ’07. 
Cuas. H. Harper, B. S., Instructor in Drawing; 2>¢ Sept. 1, ’07. 
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Wo. H. Perxins, Instructor in Drawing; 2° Sept. 1, 07. 
W. Ropney Corneiu, B. 8., Instructor in Civil Engineering; 2» ¢ Sept. 


OE. 
J. Terence McVey, C. E., Instructor in Civil Engineering; 2»¢ Sept. 
Ale 


Frank G. Tompkins, A. B., Instructor in English; #»¢ Sept. 1, ’07. 

Wm. A. Rosinson, A. B., S. T. B., Instructor in English; 4>¢ Sept. 1, 
07. 

Water H. WapteicH, A. B., Instructor in English; 2»¢ Sept. 1, ’07. 

Zeno P. Mercatr, B. 8., Instructor in Entomology; #»¢ Sept. 1, ’07. 

G. ArTHuR HeinricH, B. S., Instructor in Mathematics; 2° Sept. 1, 
07. 

Cart C. Witcox, M. E., E. E., Instructor in Machine Shop; 2»¢ Oct. 
Ls OT, 


FACULTY AND OTHER OFFICERS. 


Cart E. McAtvay, A. M., Instructor in History and Economics; *#°° 
Jan. 1, 708. 

JOHN C. Paurrings, A. B., Instructor in English; 2>¢ Jan. 1, ’08. 

‘Lestin M. Cuttom, A. M., Instructor in English; #°¢ Jan. 1, ’08. 

Cuas. A. Pierce, B. S., Instructor in Mathematics; 2>¢ Nov. 15, ’07. 

Rose M. Taywor, A. B., Instructor in Botany; #»¢ Feb. 8, ’08. 

Frorence M. Rounps, B. S., Instructor in Drawing; 2” ¢ Sept. 1, 07. 

Anpy ANDERSON, Assistant in Farm Mechanics; 2»¢ Sept. 1, ’06. 

Wituiam J. WricuHtT, B. S., Clerk to President and Editor M. A. C. Re- 
Conde Me Amo AK: 

Acnes E. Crump, Assistant Librarian; 2 Aug. 12, 08; ©* Mar. 1, 708. 

Ratpu S. Hupson, B. 8., Foreman College Farm; #»¢ Dec. 1, ’07. 

Mavup A. Meecu, Clerk to Secretary; 2° April 1, ’08. 

Leon Ginter, Bulletin Clerk; 2¢ June 15, ’07. 


a First appointment. 
b Present appointment 
ec Present title. 

* Resigned. 

*a, Died Sept. 18, 1907. 
*b Died Aug. 19, 1907. 


AGRICULTURAL EXPERIMENT STATION 


MICHIGAN AGRICULTURAL COLLEGE 
(Under. the control of the State Board of Agriculture.) 


STATION COUNCIL. 


J. L. Snyper, M. A., Ph. D., Pres., 


AG JES PAT TENS Oss os - Chemist. 


Ex-officio Member. | CuHas, E. MArsHALL, Ph. D., 


Rosert 8. SHaw, B.S. A., | 


*CLINTON D. Smiru, M. S., f - ea 
L. R. Tart, M. S., - Horticulturist. 
R. H. Pertir, B.S. A., - Entomologist. 


‘ Scientific and Vice Director, Bacteriol- 
ogist and Hygienist. 
A.M. Brown, A. B., - Sec. and Treas. 


ADVISORY AND ASSISTANT STAFF. 


S. W. Fuetcuer, M. S., Ph. D., 


Associate Horticulturist. 


*Gro. A. WATERMAN, V.5S., M. D.C., 


Consulting Veterinarian. 


Lesuiz M. Hurt, D. V.S., are 


Consulting Veterinarian. 
Mes. L. E. Lanpon, - - Librarian. 


*W. G. Sacxert, B. S., Research Asst. in 


Bacteriology and Hygiene. 


Otro Raun, Ph. D., Research Asst. in 


Bacteriology and Hygiene. 


WiuuraM 8. Sayer, B. S., Research Asst. 


in Bacteriology and Hygiene. 


CHARLES Brown, B.8., Research Asst. 
in Bacteriology and Hygiene. 
L. Joprp1, Ph. D., Research Asst. in 
Chemistry. 
Cuas. P. Hauiiean, B. §., 
Assistant Horticulturist. 
Lro M. Geismar, Chatham, In Charge 
of Upper Peninsula Exp’m’t Station. 
F, A. WILKEN, - In Charge of South 
Haven Sub-Station. 
*BELL FARRAND, B. S., 
Asst. in Bacteriology. 
Luv Smita, B. &., 
Asst. in Bacteriology. 


SUB-STATIONS. 


Grayling, Crawford County, 80 acres deeded. 


South Haven, Van Buren County, 10 acres rented; 5 acres deeded. Local agent, F. A. 


Wilken. 


Chatham, Alger County, 160 acres deeded. Local agent, Leo M. Geismar. 


STANDING COMMITTEE IN CHARGE. 


Hon. Wo. J. OBERDORFFER, - - 
Hon. A. P. Biss, - - - - 


- Stephenson. 
Saginaw. 


SLATE WHATHER: SERVICE, 


(Under control of the State Board of Agriculture.) 


C. F. Scunerper, Director U. S. Weather Bureau - - - 


* Resigned. 


Grand Rapids. 
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ACCOUNTS OF THE STATE AGRICULTURAL 
COLEERGE, 


FOR THE YEAR ENDING JUNE 30, 1908. 
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ak 


SECRETARY’S FINANCIAL REPORT. 


- 


L Dr. Cr. 
July 1, 1907. To cash on deposit, college treasurer................+- $15,797 72 
Rete Vue reer L gy LO CAS OIMAATAG 3). siya sin Seiki sie aces & evel oreroveterans copevonesal tie auatis 3,802 62 
4 June 30, 1908: To special appropriation receipts..................... 85,355 84 
Bromstave UFeASuUTeL) sss, sborslsererons cere $55,310 00 
: From United States Treasurer.......... 23,326 10 
From institution and other sources...... 6,719 74 
| ‘June 30, 1908. By special appropriation disbursements.................22cceeeeese $77,150 44 
‘i Juness02) 1908.. Loveurrent: account Teceipts.. .:).)..s sac we so cate sie te Re 280 ,248 45 
) From State Treasurer, land grant interest $70 ,385 79 
From Ebate Treasurer, one-tenth mill tax 112,820 00 
i 9 From U. §. Treasurer, Morrill fund.. 30,000 00 
From institution and other sources...... 64,728 72 
. From South Haven Experiment Station. 343 53 
= From Upper Peninsula Experiment Sta- 
GLOW ee eetaceiy ohne siere ec Worse evel athelerere iter 1,970 41 
BysZeneraliaccount: disbursement... jtsras 2lel< sisal eh teis a ema oepe Palos es 281,991 91 
| POM CUITENE ACCOUMLE a1. a. tietccclerele oie. $264,625 94 
| From supplementary accounts.......... 17,365 97 
. MEME OU mL Sa ees y7 CUSHAOM AI Gia) pots cir apaicte cele. c, ora eich feb cvet vein aks ahd a 6 aos Memeo so ats ole shore 2,229 95 
| PUNGIGO CLO Ss, Ey Cadi OM 'GEDOSMbiae ciciesy ole sia les siatwiniacete @ Scislare olels eral clare a Okeh ata oye etee 23,832 33 


$385 ,204 63 $385,204 63 


TaBLE No. 1—Tabular exhibit of secretary’s report. 


; Balance sheet Transactions, July 1, 1907, | Balance sheet 

July 1, 1907. to June 30, 1908. June 30, 1908. 
EE El) Be TE 

! 

Dr | Cr. Dr | Cr Dr. Cr 
Cash. . SEM ea SVU) AGN |e My aec iret ate ran SI Dew OMe siacaiete whe stat $2),229' Soca tre tars 
College’ treasurer*..._... jes (ee “Us Miche Bie mest IS Reece tee ete eA $8034 61 |23;,,832 /33) |. 4. ee 
peice appropriations...}.......... $7 ,203 47 85,355 84 Wf yLSORSA eee sees ors $15,408 87 
urrent accounts. . Mi Weiler de cyanea tenets 12°396 87 277.934 SE e264 (O25) (GAs nia tereatenelael © 10,653 41 
Supplementary APERDRERM Cate eR la be wns 2,313 94 ale gesioys Ok VAM weats cet esac loonie Sarg Gos 
Totals............../$19,600 34 |$19,600 34 |$367,176 96 s007 176 96 |$26,062 28 |$26,062 28 


* Treasurer’s statement is greater July 1, 1907, by $14,719.83 and June 30, 1908, by $3,120.16; 
. warrants outstanding. 


TREASURER’S ACCOUNT. 


Dr} Cr. 
SAB EICEY OLA TUL yg Ae OO Fei ini oft a tialans vole re fala! Ske oles dos em elatal aienw am obec $30,517 55 
: Receipts from State Treasurer and secretary of college 366,599 24 
Interests on dences ED. monthsiaty23) Mer Cant eis. de wigs Vsice w teele sieness 583 93 
| Wiarranis iad JUly he l907) fO;IUMS/ SOM TOGO BS i oes Sea, gala ake cbiele, Ashe ste Wrtealate ae $370 ,748 23 
| Balance on June 30, cs REED ARAN A dels MERU RR oh Pe MR Sak 5 a ibe RN 26,952 49 
SEER TUM ey atetc\ ares siche chatter at neal anal icl"ocatata tence la ihe iw. dhe) a eee ee eNO ar deme $397,700 72 $397,700 72 
—————SSS=SSBS—=SII___SS=S SS 
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AGRICULTURAL COLLEGE ACCOUNTS. 


TaBLE No. 


On account of— 


U5 . Os om 18th annual payment under act of congress of August 

Re) les OL brenerersi erate aa tee atest ee leh or iajes (akan conc alfePul whoa enous ediape Teter si(a cate bounces lodevene tay 
State WWEASUTETONE-HEMEL MOU Tam... mcy dias) seal sucess eee apace) ot Sidicuel sumlg aie lere'ls 
State Treasurer, interest on proceeds of sales of U. S. land grant........ 
SEN EMETEG)S a ah SEE Wie Be 2 RES bear Re irae tO ER Sm LC ae 
AIG CM ARCIMETIG eat eicveetene taf cieletel cbs teret loner ay anos diab operate sefin lolisteltolahetiel sab ener wk ce 
LONE n ah Ce PALTLOMICIEG yy.) om ce ece: ah cha cs She, atolls elite reset stecalist ay lin faticiaats iol slavaits: to's 
MechamecalsepantMenit cee caelclthes tle cramer eiclate Se Gants lecat nite Pc uuete he foparelee che 
emi ne PANE fee a recuse ats by Aicre siete cocina oreav astral. clade gtiiel Rausovera ie taeiat mis Jee 
Cliesiatinks: Glaee aged Jasin clak Se ton pad a.com abun coipA tab nod dicdoi Sodiar 
aaa GAIT CE PALIOLt wre clet ay ote depeche Che ais etree je lavetsleisrere tele .eralelS oie, 
PA VG UBISLEL OR atanrte taper ec otal alehatch teenies thts la tev eae meta take cohieds watene ctMlones tees a cfm iciaonehe 
Nile EAS OM EE Ret fovea IPR bs oh Ul ae ROC FST Aa a i ro ie 
SS SE CL AIy COMLUSE Stet cts for iar Ati a slates skeet icy coe Phe petle Mak Wher ei fea ries Aly Shieh cepts Ve yor behets 
ACAMETHIC GEPALEINETUSs a cals ave sliclsie sete tastes ine) <ieda ti ionevasepsiaencat ereieteiaug eas 
(Deana peal Se tte 10) DUS Whine NS RA oie vale Ge 7.) SBP eel a ele | Le Ae Re 
RG CE LITLE OES cre eae eae eee wee asia shah elrel vetoiat a eas etre ety PR PE SO CURB Le SNC Wink se ley 
Pe OMMCIUE Ss re CVOn dts. eda shithc Claivahen sion Amaia) okertaycmiaeledaaetene taba aiay'als ate tele 
Mele MOME Sets cayahtay cone Ashwist Atak one ee crolelolet avarle er allouc) chur orleica ot evepeteuinte a teiat austin iz sfetas 


Supplementary accounts: 
PESTENLED EELS eer ct Ay tee OTe crelcholeneh at oka aehsisaa cr cie: buaetsi eee ecersteha tale vebeDs ame mares 
RESET TSSEN SUTEULDES ate iere cyte tat winiaca Arnon Aha uoth alae tetas coon nde MUSUA Croke ont O-emnere 
SOMihy Ma venERperiUMeNt Soa uLOMs «Me oe lie sires ae. yess) levslel eraieiees ovale 
Upper Peninsula experiment station.............. 55.0.5 seen eee eee 
Balance at bepinning of period! July Va WOOT ey. os yes esishene eed oll ee leiene se es 
Balance at close of period June 30, 71a Fes af NAT SAT lt UR ube NIE is ee gay 


3.—Current account July 1, 1907, to June 30, 1 908. 


Dr. 
To disburse- 
ments. 


17s 191 41 


10,653 41 


$292 ,645 32 


Cr. 
By 
Receipts. 


Se eee ae ee ry 


$292 ,645 32 


TaBLE No. 4.—Experiment station account, July 1, 1907, to June 30, 1908. 


On account of— 


ee HLOMSCa le VEaE ry Ns LOO Gc eralere) oA cicseyeray stale laces cbs shale al mvete ere 

S. Treasurer for fiscal year 
Baciaddiccin department 
Botanical department 
Chemica] department 
PINE CEOR SHOTCe ee Medi zr le Ce gett Beemer tT idl SR Sh metig . USAMTEN Gi eea SA 
Entomological department 
SSE Moe COD AREMICIU AS apd Nel sis sey cncteranet otis ore ertatiols eal Suabenc aleve chap susnaramonete 
HESEUIZEGRA CER SCHEER eae (aichsutie: atau TARTS coe cher aien alien y, dlaueyelare ne takers: wre veumie lente 
ELST Cupra Ge partments loel ciiestcon SN Mea WS ue seu ate Se eV aIa Net 
VET Oh ea eee OER Un CE) ARC a he ie A a 
TV OV SVOC Kare tect as heyanes ens i ges ciete = atts 
Sicha ke Ue et SS aa aa a eS 
Secretar ne unnagh 
Sundry. 


CHIC OC It OUTS OMeCHENCRE NOHO ATE CRC ACHIC MCS SChCwt foc IU CHIC IE A Mey 


Dr. 
To disburse- 
ments. 


$28,763 48 


Cr. 
By 
receipts. 


$28,763 48 
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TABLE No. 5.—Regular employees and salaries. 


Grade. 


President’s office. 


Professor of Agronomy 


CC ee 


CeCe ee ee cd 


Instructor Animal Husbandry..... 
Instructor Animal Husbandry..... 
NST RUC Or? DAVE ee RU Sele 
Instructor Agriculture............ 
Instructor Poultry Husbandry..... 
Instructor Farm Mechanies....... 


Instructor Blacksmithing......... 


Foreman College Farm...... 
Clerk, Farm Department.... 


eee eee 


Bacteriological Dept. 
EP OLCSSON sleet) hulails| eiateis 


Assistant PEOLESSOP.. 6 ese ee 
TISUBICROR arate s\siecels ile, cickeces Soo se cers 


PMSUREGHOTA 32). ss Ne basen ys 
PTIUSURIACE OF si sie -eueis oe bi vies 


PNSECUGCLOL sche, 5/050 


imiemecer Ie MCAS nS. Sakis 


Botanical Dept. 


IPT OLESSOM ce sun stesso 


NGGISUOML ETOLESSOF «isos, biel ee ks ase eee 


ANSHPUCGOLE ./ Seietre a fos 
AMSECUCHOR jo (0 ele ieta eee 


Chemical Dept. 


METH ESSOE sla)es tis .ciereye ele cs 


fentele hm (ejcaj tel alte tutta 


’ Assistant EA TeseOr.: Bi a Aol 8 


Instructor. . 
Instructor. 


Chemist Experiment ‘Station...... 
Asst. Chemist Experiment Station.. 


Drawing. 
Assistant Professor. . 
Instructor Mechanical 
Instructor Mechanical 
Instructor Mechanical 


Instructor Drawing... 


English Dept. 
IPTOLSSSOD Al wee ijdioe te lost 
Assistant Professor... 
Instructor. . 


‘Drawing. . 
Drawing. . 
Drawing... aN 


Reweicpor! | whe es lies Sheri eke, 
PPMSTTITOUOT Dds cee k thee cue ior ey 6c reticle iweavette 
JTRS TYG KE RE, Sa on 
ETERS Sistema ett sfc falar be Berle us cst lol oe 


Instructor. .:. 3/2 


Be ecoionical AED 


Professor. . 
Instructor. . 


Forestry Dept. 
ETOROSRODT rls vcceictels ia s.° 


SUSSSTS Bey) 0) a A Se Sn SN eh 


2 ieee cg Dept. 


SPNGIOSSOM ey ertis lcs. she cleie 
Assistant cai mane 


Instructor. . 
Instructor. . 
Foreman of grounds. . 


Rate 


per year. 


Classification. 


Current. 


00 
00 


Other sources. 
Experim’t 
station. 
PS Nays eee Fea Pen (Ad House 
S400" OO) | ni.2 Fa scree House 
1 QOO ROD i> 20:00 Ne epee ye St oa a 
LO WOON 5s cee hota anti Seeneeane eee eae 
“1,200; 0D 7) 6) coc end ee eens 
BOO MOON Wc .cvekky atoll Noeetek tear 
1 OOD LOOM erreur et ieeclistors tonne rtertte 
5 vahveheiateted tema ete money Aabsberatecte House 
1 SOO N00 To SS cata bale Menten 
CONGO TO ok ea hee en 


PIE eis dirs oo) EEN sicol nS hs House 

ot cee eT TP Ne ates Rooms. 
GOON GON) cr haya House 
S50 O00! sat NARA cc tee 

WARGO. ODe | cv 5:: Caneel: een meen 

eR M ae eeplerstl ohovone eemetens House 

fe sce aS me eat) eee 
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TasLte No. 5.-—Concluded. 
Classification. 
A Rate 
Grade. per year. ees Other sources. 
Current, station. 
History and es ay) aa 
Professor. . $1,900 00 SU FOOO* OOM eee ware ecole gue a CURA a ea aE 
Pristractarst ch tnitin nie y yay fet 1,200 00 OOO ate cage Stance a/v elemenelg, WH ea ihe een oe 
PISTTUE HON oe eis: saute hs eae hela hee 990 00 LS UT NQY 0 Ya fe ah Spe a Ve RN SEU ca 
MTPSETUC HOR cic lsiuissvo.c ath coavareaele a eles 700 00 OOM OOR Wacsce speite vstoy secs) ets aie cape evel pakene cae 2 
Institute and Nursery Inspector. 
Birperintendentsii) 2 aise sais 5 2,000 00 1,400 00 MOUOMOO Maureen House 
Library Dept. 
MOTD aT Nal ev cye, x! dcuelsyaversreantere, cea 1,600 00 880 00 T2ZOWOOM AM a ketene Rooms 
Assistant Librarian ....3 0. 2s sa eels 500 00 SOO MOO Or vara atacorel |S eA kale | eae eee 
Mathematical Dept. 
HEA OY LETTS O) RRA tS ei I See lr Ok Oe ie 2,000 00 2,000 00 
Associate Professor. . bee hana 1 "850 oe 1,850 00 
Instructor Civil Engineering... sponte 1,200 00 1,200 00 
Instructor Civil Engineering 800 0O 800 00 
Instructor Civil Engineering...... 700 00 700 00 
Instructor Civil BS eet IG Ss Rete 750 00 750 00 
Instructor Mathematics........... 900 00 900 00 
Instructor Mathematics........... 800 00 800 00 
Instructor Mathematics........... 700 60 700 0O 
Instructor Mathematics........... 700 00 700 00 
Instructor Mathematics........... 650 00 650 00 
Mechanical Dept. 
ate pciR IC) ch th svete \ishovel chs ibe 18 Sehek 2,400 00 DF ADO NOW leavers, stereo | ta aiatn oneita estos House 
Assistant Ee Olane AS Hav bie ilar 1,400 00 TL SAU OOO eae ams cee rec Hers. o Wepre eect | reainae RhoeeeD 
Instructor... APS Her 1,200 00 AZO OO es earareve Gate a ice) 2 ices Goer eaeN ete eae eee 
Instructor.. Ses ea 759 00 COL OO hs Se era gk er em RU cet ye 
Instructor in Forge ‘Shop. ree boc ode 800 00 SOOT OO ee ey ae euete lie oven eeames ete: | eRe aed eee 
Foreman Machine eBOD Mes ovaieneinvedese ie 800 00 celO LOT MCL UME Velaro A ole ete 1 Bis intial tense aia tel 
Foreman Layla eee aie d 900 00 GOO TOO AAS scl eishersaes es bo ie ewedsiene.arecoll cree cote ae 
Foreman Foundry.. Y 800 00 SOON OO) eee ee yheat lanier ® cecesecranel| baz onel Mire cee 
ONS Terep eae ond Olona at thabateve ie ees hetteus 540 00 tay: 1 010) 0 Ta PS Mie He pa mec i tae A 
Miscellaneous 
Dean Short Courses.............. 2,200 00 40000: |. 1),800"00 (i a es House 
PATE EG baits cie ited e dictate Musrsnlath avalos ts 1,500 00 14500! OO: | Wee ee ae cod Sie ae Sarees ret hee eae 
Engineer 1,200 00 TS2OOy OO! |e eo Se Seatac liane Leet veiarady loner Neral 
UU DET ee ek Mtn operatic toe a cee atk 900 00 SOD OO lever teioeee tees TES Wemeneins Supe l hae ha Meal Aa ai 
INT SINE VV OLIN eRe et Ley ec 480 00 ASO YOO sled truce iced ol Mawes etaeewairon Olle | NPA sence aanae eet 
1 [ USC Se RAN PRUE LU eC Sanne Ta 450 00 ABO OOD Ihevien cetera a ettlictet ave ts ee esac eretay et metre 
Dept. of Physics. 
ETOLESSOT Matas eetetotard es asuaere wie cree, 2,300 00 2 SOO) OO ee ean ais cehan| telat eereoateha oct tay eat ait area 
MUTSEMUTCT OT ratereenaye) ichiarehe slat onovaltere ot siete 1,100 CO TAPS ICT) SAIC OL OMI nel lec iL hel they i MM eee RL Te Sy 
AUSTEUCOD ee ciaut ie ene aia coerce ene net 800 00 SOO OO eye ya eerie [pitas Sen adie Sule here pee eae 
ATUSUTUCDOTA a sriti is nc etanoe otonnint ore ohana. be 900 00 SOO) OOM etre Waase eal ec ess, clsteke se [pecan ateeerone 
PST GUGM Al okc eicisie- aie ass chee crdiel 800 00 SOOGOO I rere mates Lill cece: cane ACen tasks een eer ae 
Secretary’s Office. 
BECTODATY crete seit Cel eto eran Rleae oeetaieve 2,000 00 300 00 700 00 |$1,000 00 | House 
ROASIMG TI chee, oie cr aleve eB ieieuchoNerenece 1,200 00 1,000 00 AUOMOO hss 5, ceeteene he tah tere ame ke vere 
ISO OKKGODEN or cis, syeleieltieleiey acts ais 700 00 600 00 TROL COM ei chetece cithal eno Ostia oa 
(CHGS ele AR A Se ON SNe 5900 00 375 00 DBO DE a ork Set pee aah eater eae 
Bulletin iGlenksevvee cess ese gD aro kine SSOHOO! errs erecees a tieiare Esta OYri(0 Jol Peasehe ner eearc teal [er emeie dicho crete 
Veterinary Dept. 
IBTOLESSODA saa tis ae nat ociae ie ethee aleve 2,000 00 1,700 00 SOGTOO Wl oc Bey ein letetel state paar 
Women’s Dept 
SLL a cotate sity ia eksy a 2) hve va darettel he veleye es fois 1,500 00 Ve SOON OOG | Eyecy tials, as ras everest Rooms 
Instructor Sewing.. sce me 600 00 GOOVOOS Weare ailieval aan che) cinta Rooms 
Instructor Domestic Science....... 800 00 BOONOOH eer Se eal lar ener Rooms 
Instructor Physical Culture....... 600 00 GOGO GOA eee sales lalltavanel arevecuts.te > Rooms 
RUSTIC OR PVITISIC cierals ele ersuend! tual cooyeye 950 00 G50 (OOM ie aah eet NINE cee Iva Seal hagres 
INSpMIctvOr' COOKING yes Hk dice eeu oe 600 00 BOONOOM ye seuctesss ilheeactieen res Rooms. 
TRStIUCtOL! SEWING... save eica.e et lene’ 360 00 £24510 WC) OWEN Ih ey eta Reet epee Wee Bh DVT kam |e Le 4 
Zoological Dept. ¥ : 
IBTOTESSOE Satireidis's cs Cercle icicahahe ais Grates 2,000 00 FF OOO MOOT es rare bene eiliatetegale) ofa ictal [aceite av nica ‘ 
Assistant Professor... cede siecle J 1,200 00 Le ZOO ZOO ere Ses Ita Uy he ee, SHAG Reyer ie te 
INStructOns.. i: eh Plone 700 00 OOO BD Raich ie. ceomene’ s)he aus laau scenes een her ee eee 
PINTS Lites el states ans kare Neare lec ate stalayckiw te $120 ,440 $106,345 00 bead 00|$1,000 00 |....... = 
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Tasie No. 6.—Income oj the State Agricultural College from all outside sources from the 
date of its foundation to the present time. 


From State Legislature. 


Year. 
For current 


For special 


From U. §S. Congress. 


Hatch act 
of 1887, and} Morrill act 
Adams act |of 1890, sup- 


Morrill act of 
1862, interest 
from 


Land sales, Total. 


salt spring 


expenses. purposes. | and swamp lanil ee of 1906, plementary 
land grants. gr experiment endowment. 
and trespass. station. 
0 5 
1871 18,250 00; 10,500 00 4,135 72 3,785 36, 671 26 
1872. 18,259 00 3,000 00 217 05 Chee. 28,642 70 
1g7S.. 21,796 00} 15,602 00 10 13 11,059 48 ,467 19 
1874. 13,000 00} 15,692 00 150 13 14,061 42,814 11 
1875. 7,638 00) LC OD) OO 144 53 14,446 29 ,984 17 
1876. 7,638 00 6,755 59 1,773 09 16,839 32,996 76 
1877. 6,159 00; 30,686 8) 979 06 15,172 52,988 72 
1878. 6,159 00 5,686 80 826 60 15,807 28,470 49 
1879. 4,971 80} 16,068 32 TW12) 22 16,978 38,730 56 
1889. 4,971 80 7,068 32) 797 55 17 ,837 30,674 91 
1881. 7,249 00} 43,720 50) 461 95 20,935 72,366 70 
1882. 7,249 00 8,945 50 358 46 22,507 39,069 41 
1883. 8,385 00} 23,793 00 391 95 30,749 63,319 55 
1884. 8,385 00) 10,526 00 1,259 90 27,909 48 ,080 62 
SSS Piigs ole teas ecco reve foity 35,103 00 187 50 29,770 65,060 90 
Omer Tet bovs ie eakalats 22S O11 OO ore ehe cee Oe oo 30,461 53,078 04 
MSS reaPare cena utc te w-ceers *44,040 00 198 20} 24,611 68,849 57 
IVS ESS el Aa ooo 30,752 59 144 29 32,406 60; $15,000 OO)........... 78,303 30 
Tet Dees IAC Nene k CHE *20,973 00 10 59 3132269) > 1s OOO OO ie rerereretone 67,306 19 
SSDS ce lee widinle ores c *27 ,172 60 238 50 32,369 64) 15,000 00) $15,000 00 89,771 14 
PO Vey sh se ane ere 22,947 50 37 38 34,759 54; 15,000 00} 16,000 00 88,735 42 
ROD cree hiceiainniie ence 22,947 50 137 38 34,948 12} 15,000 00} 17,000 00 90 ,033 00 
Le 18 fend Sd ean ope 18,862 50 10 590 37,927 04; 15,000 00; 18,000 00 89,800 04 
HS OATHS. rtdomsat diet = 18,862 50 433 59 44,527 26} 15,000 00} 19,000 00 97 ,823 35 
SO estas ve ata ern! stetnse $19,000 00 10 50 45,301 85| 15,000 00! 20,000 00 99,312 35 
SOG H's (leeks wits eevee FG) 000! OO ere. owe. 43,886 40} 15,000 60} 21,000 00 95,886 40 
MSOF irass cteteley eletaacclees S17, COO OO Lin Ae ea 43,779 54) 15,000 00| 22,000 00 98,479 54 
SORTS | Atece te wrece svctete HL S00 (00) eee 47 ,598 28} 15,000 00) 23,000 00) 103,908 28 
HIS OOS OFS lo cre tciage sneer 18,750 00 705 00 52,526 11| 15,000 00} 24,000 00; 100,981 11 
Dee) rove tae levis tana ale 972,500 00 175 00 72,298 38} 15,000 00} 25,000 00) 184,973 38 
U2 )05 7 Ol eee ee ee 200 VOO\ ein toe ee 63,976 79} 15,000 00) 25,000°00) 176,476 79 
1902. 100,000 00) **1,000 OO}........... 64,081 81 15,000 00} 25,000 00} 205,081 81 
1993. 100000200). S*1 GOONOON see hea. eas 65,573 90} 15,000 00! 25,000 00; 206,573 99 
1994. 100 ,000 00| **1,000 00 61 19 67,312 37| 15,000 00| 25,000 00} 208,373 50 
1905. 1063000) (00); +81) ,000)00),.'. aca 2 72,035 32} 15,000 00| 25,000 00} 293,035 32 
1906. LOT ELON ye eOOD) OO). seiner ia wate ty 70,286 56} 15,000 00} 25,000 00; 284,096 56 
1997. ive al OvOO =A L000 OO) isis. cues 70,155 22) 23,691 60) 25,000 00; 293,256 82 
1908. fis 410.00! \*F9) OOO) 00}: syaaiees 2. 70,385 79} 23,326 10} 30,000 00) 298,121 89 
| 
Totals. .|$1266713 60)$824,937 74/$101,723 66)$1420, 229 88/$332,017 70/$425,000 00/$4370,,622 58 


*Including appropriation for weather service. 
tOctober 1, 1886, to June 39, 1887, nine months. 


tIncluding’ $5, 000 for institutes and $1,000 for weather service. 
Including $5, 500 for institutes and $1, ‘000 for weather service. 
[Including $5, '500 for institutes and $1, '000 for weather service. 


§Including $2,759 for institutes and $500 for weather service. 
TtTo June 30. **Weather service. 


AGRICULTURAL COLLEGE ACCOUNTS. 


SUMMARY OF INVENTORY, JUNE 30, 1908. 


Wallage tar atid) parkeyG/sl acres i sss ws ak yee 
mtnlene peld.and drive) 13 acres c/s. cae bo wee Mos wey ee 
Buildings— 


Library and museum, built 1881..................... 
Wonege Dall uM esa Ge ch. Bei Us see ad leas ie Bho a yeiac ga 


Abbott Hall, built 1888, addition in 1896.............. 
Chemical laboratory, built 1871, south end addition 1881 
Machine shops and foundry, 1885, south end add. 1887. 
Veterinary laboratory, built 1885.:................... 
Horticultural laboratory, built 1888.................. 
Agricultural laboratory, built 1889, ae SO fie tea aes 
Botanical laboratory, built 1892. . ay orars chars 
ROTI UIE PSS AN. 1c cA wy Vl wc s i Shs sae eaeey ae gb « 
reenhouse and stable, built 1873, 1879, rebuilt 1892 
esyenca TILS { OA TE OL OE Ss Deel oy a meee ea RE eR et 
Boiler house and chimney, built 1893-4. . Hey aes as 
President’s and two frame dwellings, built 1874...... 
Six brick dwellings, built 1857, 1879 and 1884........ 
Wueirame house; Hult SEH. oo) lind seas wd are en 
Howard Terrace dwelling, | ADT Ryu inc toto Jai gece (ae MR ae LP 
Harm house dwelling, built) 1869. oo... ee ah 
Eterdsman sid welling fouilg i SG) olcisicisr= a elape lets tne 
Dim barns) at/professors houses.) 0. is a eedeele dias 
Horticultural barn and shed, built 1868, 1875 and 1877. 
Ptliopammaremuilin GOR e Oey 28 ne by hee MS Nell: 3 
Seen soar elute: LOGOS swe welsh, 8 aah ysteeg Seva swe Aas 
FHorseyparm built QOGs sce uiy et ciatbsoine: Menatiaraies hl lis (O14 
ieace nerd Darn: rebuilt LOO s.4c2 a sie ke ok swale 88 
ECE ECRUMRE GOD jee cht! Wa Os rp Oe ale ig 
Waierebara relies (GOO). ON aoe Saad wae dides amo Q'xe 
Farm mechaniecs:building, built 1881). .)...2..0 2600 6. 
POUibEYyANOUSe, OMG LONG. cn ascbe aden owa ce Nas 
iincubatorhouses built: 1906420 cs eee che hie dove be aes 
POULT ys MOUSE HOUT UE LOOT filly, Lele clay aya od oA s08 are atone 
Three poultry. Houses, built BOOM 20-03 ¢issyscaks ley petite 
Ten brooder houses, built 1908. . TERE oa he th ole 
Corn barn, built 1878.. rar oul aate a ier eES aL nA 
Stock judging barn, built 1894. . eR AE Ls AND a a a Se 
Brick work shop, a SHORE A pi gemonr hun ewe a 
CIOEEEVAORY) MOULD ERS (0's 5 <n dieia eso vee aie alate acwienees 
Bath house and fittings, built 1902-3. . Peeial Peeters 
Breaded ENED NUSUORRLN GAD) SP 2,8) tales hah rp 4b 3h les oy ev ape yp Hos coe 
EP e IN OU NEY He aK look sas ci dau bya gr ay Wafer Rae ayillon’ 
Post office and waiting room, built 1902. . 
Lumber shed, mechanical depar tment . BOSSE atice 
LELTRS Se rife ht 000 AnD RSE Aer Van ne RR ot 


Women’s building, BULENT hak cancer teyale, Bae ayaa 
IDE Visyoy salto heat oy sit rae 1°10. gna A an og RR 
Bacteriological building, built 1902.. Sen eT 
Power house, |e ong 2 | 0 SEG ORS eee Man Oa 
Coal shed, CUTEST SORDID OE a IS aR es 
Tunnel sy ‘stem, |S AI] Oa Sa dle ee OE La 
Cold storage, SO a OR aD Ue A el 
Engineering building, built 1906-07, including heating. 


PMINO UN! CATTICR: LOLWATC lila cite ia talons flee of lei nee Lime 


$22,000 00 
17,000 00 
55,000 00 
30,000 00 
15,000 00 
18,000 00 
15,000 00 

5,000 60 
7,000 00 
7,500 00 
10,000 60 
6,000 60 


6,000 00 
3,000 00 
12,600 00 
18,000 00 
3,500 00 
13,000 00 
2,000 00 
400 00 
1,050 00 
1,200 00 
1,500 00 
2,500 00 
5,000 00 
4,000 00 
1,500 00 
4,000 00 
1,500 00 
1,000 00 
500 60 
1,500 CO 
300 60 
250 00 
400 C0 
200 60 
500 GO 
100 00 
17,000 00 
150 00 
3,000 00 
1,700 00 
250 00 
600 00 
700 00 
91,000 00 
15,000 00 
27,000 00 
25,000 00 
6,500 00 
45,000 00 
2,000 00 
110,000 00 


$637,299 50 
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$46,970 00 
1,137 50 


$48,107 50 
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Amount broushattorward vor nWeaiscielsk s kelde's Was wwe sho ‘$637,299 50 
Iron bridge over Cedar river, built 1888............... 1,500 00 
Bridge tbo athlon held wes wee. set diane Ohaleneh eye fetesiaua rece s 500 00 
“NUE OVP Yeo} 210 Uh hy SE et 5 ARR rae RR eS ARE RIE EE 600 00 
Heat, Light and Water Department— 
STcenre bla teteg ton 0 0) 5 a1 ae Qa ai aI BEM MOOR ges LO ee cea $17,577 00 
Pah AMOUBe Me aTIa: & Liste wise he ye nares faveee (2 3 shat let ecetey ons stem 698 
WV erier eGOMKSP OIAIG Cosi )/o eis eles S a(ojinle ovis le aed Ua mnazehye 12,760 00 
Hele PHONES eie eum eeee ee eet hie fale sa}a wtleyare elohetecheiens sna ayene 2,000 00 
Mlectme io hit GepanbMentys: feces. «/erle owls otelahe ele stele 8,658 10 
Tools and fixtures, steam and water:................. 1,536 54 
SSO CH yao MRE a MET eee fe ae hot are Ve rakes le volbeloycusnetchs wokceaye Am 93 71 
Bele pin Cig On RUE one sas kit its sya /niautie iia) lara neniaers ee 1,269 44 
L2M bine] o glia 2a cer 6c lea AN sa ea a a 549 77 
Bacteriological Department— 
IB EETAGUIMEL Peta mea ce tol oN aye oe ayiefo sd akeba se fuileNayenk val ay tbeen oe Mente $75 38 
OMG Re CHUM BANE a Ric's a3 ke: aie = Sara eles Fessialsi ade ay monaco wae 848 65 
SOE DAT AN UBER isis \e cvs jal. 0's isc -s'Sn Dasthingde wa Meee ee & 7,127 53 
Celis Denis dati 2 shy 4) tik en Meee Ae Ey Sei ery OPES Ae 1,210 45 
Botanical Department— 
TSIein opens hia Dp os elk tats CON SDE Tah ae OS SEE PA TN hi vaya $1,871 42 
Museum F. Bete Ath ect oie he Oct eee TN 21 0 845 60 
BOOKS Re ee ru tyecpt cite Het bee s ih eve cle love rehetinlc We neonate abeveielionenelae Ns 806 92 
I aUEVO Oye eM Me eee foe Yo nnvs 12) Jo cn tat suabflaha is fepett ale 239 58 
PAN GCOS ANG COTA VEN ES siete elsts oie toy 2 a's shed oietmgelse eevane 943 05 
POAT LST MSGb ea rialkty sp hialvie & Wid aA mivinits leva + OReGUteba ta tee iatele 263 24 
Microscopes and accessories. ..-,-. 2... cee cee cee 1,847 67 
GIARS Ware MELO MMM We iueL Ano: eta we lamin eh. Vaoleisatota anole 565 23 
(Gloves cab ers NIHON RED AUmeh ho Ca eign ok OS ease I aA 2? OG 71 82 
Office and classroom equipment..............0-22000. 799 42 
GeneralvequipMentinnere wee pte ieia = etimtercelo ena gs wpe alee ts 194 97 
GATE LOOSE cea Nii ee Re ies wisest te hea ex JAR alia a Jo 55 06 
Chemical Department— 
CBsescan ad frmbUTEs owns ete: wy yee orton eke mis Mini eee ie ete $3,310 60 
PEE ETUCe List ei hen ehane te Bchetienede o letelen dics Hye ce pelreesdec Panaee HET PACES. 1,267 70 
PED DearS iMate ates LAG Apes Shoe Sie toler eta NUS elon ee pe Ve tages tial 2,367 57 
raduated (eMESWwATe 20260). )2. Wi Abin se ioe be Rc rieremne pokes 1,162 36 
Wneradia Ged! clase ware ss 1s walt eae eye em areas ete one iets ote 3,863 49 
Organic chemicals........ Bess sp BONS ces ARS EES ole epee 319 47 
imoroanbencbemicals fo ssi... 4)s a's ie se Ae wig aticeme iy alpen 705 76 
Lede EWA CTS Sie Aa ae a Ori CNP aE Rae my Wie LZ a Ag a aa 1,743 00 
PUVCET rer! sb a Na Fahd) Bis eue toss ace WAS tram atoten epee stapac al eae 668 95 
AVE SOUT VA, OSA Md ee cos: Male cats love te sone eebcte hs cee ad faye einem 28 33 
BPE CIAU AOD ARAL UY site Bettas a de wilin wit stent Rite te aye (eee 1,886 95 
PESO SOLA Me Me cident an Sag s2 UUs Toei dS pescan ate toe bo Re tay cate PR 72 50 
PIBOCUMENS My. Pele hr eee ak ea hiv k ois ee MPEGS caters 497 85 
Rte er ie SOLA NG Ae es Bis anc lala lee as eee te Te eR 48 65 
eA MR Acta J, @ Oak oli ie as ove |svevebiore: Geek node Sisal Mean MAS 977 37 
MLSE C¥aR UTR HOLA eee tak Sigs aide, Ha'be acted ass Saba eRERS tyes base 57 15 
PESTO LOOMS BUD MES: cic. owe hie lale ei aln'h ih tele m lotella of 187 42 
ROC HIATT HORE NNEENS  S cha.inyv'nie hoor ee Raldvele Rye A igus Meee lols 813 80 
BOERS ian de SB Mae i cose Meng Ria cerioh obeiua us Woe Bhslita’ de pela 11223 
PPR UIER TERN IS, Sal eeie eesl fuss Penang ah GI Mechs i abe ues er iety ats 272 80 
Farm Department— 
SeCORENICUNY, AI VARIONN I 1. Sy bie we tee ib i os a es AE $2,384 33 
ATMOS CHAMICE. AC ei creas ci elelia ia wie Minas he bredeariers, at 3,644 22 
PRES DOCK: ES WANTON) Aho ei de Ne y'lh Meike bine Rie lene shed he eeu 1,327 50 
BA MENTO LOLSES) 1/1! 'sts 821i (algdaiay saa etinwne ato hyha she emis yer 5,750 00 
SAM UATNG EATIVO TOL WATE GD 6h ch 4 wD Pase al agai elereie wv etberelats avargis $13,106 05 


$48,107 50 


639,899.50 


45,142 56 


9,262 O1 


8,503 98 


20,363 95 


$771,279 50 
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PArviGrbern LOU MET MOL WAT Ol V2 «\ ae!) sei aivda/ re slwielse) sipveiale sw 


Farm Department—Continued. 


Hor 


Mat 


RUGGED LOMA CEL UTA s, Mot ia ai Pech L chem ales tae pcseere i's bvayale Mis }e 


hive stock sheep iis ae std ois 
Gradev herd barn, 0) iene eas). eeones 
MBPT VCARAN pra elevate eas sive area ler, Sie 
IB Ayid lg] oye raya Meola ees SMa 
BUNCE PADATTIN eee erdh olliac wie’ s esha tyne 
MO MDAPIE. ote 4 te Ses One als 


BiG WOTARY Alive JVI wien ea 
iE ECO NS aN ie Sirk Bale ce 


ticultural Department— 

PIB bOOUS le we cies st sicis s sels 
Teams and harnesses............> 
Miscellaneousit.):. sss 2cas se kam we 
Greenhouse! Cools). 2.0.06 aes 


OSEE (C2 arch ep ONE aD ey SNe RR aa 


hematical Department— 
PU ATISIES teicetens Poke ie Weysus tie ataienn ake “osairs 


(Sa-<] Fa at FSieyaee ge erate Neve eae a RR 


Sy dpa re\(ale an eheLeid (o jekelm lols 


@ eye: ve! eu ol eijebe! ejelisial ateteis 


fe) Phwlioiete. «eee eke) (aes) mile e 


Liver aye; bMa-afesle ice! ord sharoihe).< 


©) ajfe) wtah aie| (elles sje!.e\le).« \aiyaile. 


0) (a\fe 6, &) sile/'m (o/,)/e fee pile, =) (0 (« 


ova) (o) ogiese ehetig, «016 je} elere)'ei 6. 


Gi e) 6) 0)1b/, aja) 8), pile) e101 el.0he te \ 0p: 


ON CBONON 0) CORCUON CnC OM Mn ig 


Si el eieja' is ate) eal isonet’ (ecb) 6 Ae 


Miscellaneous surveying instruments...............-+- 


JEL DEA O Sy | oo) Gs repary a ceereNeN Eien ce Conic ae a 
PNET EAG IDS Sr reek) nc 5 Setats tinestl 8.0% 5,/0's 
PRSEHEE INS hle Wrn Sis are oid S8G si 
Drawing instruments and materials 
Books and pamphlets............. 


RIGHOCT AP HRC TM LETVAL cid «5,15 'sa, a6, afd ated stale ole ie 6 
AptronomicaWiAVOrabary.. <j. . 222. vas eh hse em aiene « 
PEG, LEA UNCIMSREOOINS: 4 foocic sh sie o's 2.2 bc vd oe weet ole 


Room 8 College Hall............. 
GAMA ASSES a He RS ps. te a lees hctaacetes 
Room:2 College Hall............: 


SiGe) afd./ejeevare 4.6 &) sia,te ey « 


Offices 104 and 105 Engineering Hall................. 


Office 110 Engineering Hall 
Office Room 202 Engineering Hall. 


Office Room 108 Engineering Hall. 


Room 106 Engineering Hall....... 


Room 107 Engineering Hall........ 


Hydraulic laboratory............. 
Room 404 Engineering Hall....... 
Room 401 Engineering Hall....... 


Classroom 304 Engineering Hall.... 
Classroom 306 Engineering Hall.... 


Classroom 302 Engineering Hall.... 
Classroom 203 Engineering Hall.... 
Office 305 Engineering Hall 
S| SHAG PORES Meats) fds i453 4 whee 
Mistper rtd Chania ce /o5 io tiaiele iio,» 


preteteiiakuiteltel c/lejerteieia) 6! ei ene, s 


CAG S56) ei 5.) e oie) she acl sive ® 


$13,106 05 


3,718 00 


1,504 35 


PA ITIOUME CALTICC LON WEG fae Hk ete Ochs che riot duchy tee ah wi Tu enema mane 
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$771,279 50 


35,743 27 


7,013: 94 


13,247 07 


$827 1283 78 
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Amount brouphtsforward sie een eve alee lee = ainly § ore ost een ane eee A $827,283 78 
Mechanical Department— 
Office supplies and equipment....................-.. $5,213 34 
braperiumenta lila POLat OTys\. \se sl ferals ekehelaiekay asia ate) Ware crave) 9,614 35 
Mia Clarie Sap eis on ata Seth wl vik ale tanta ae ss Miia 8,733 39 
PR OUET Tray E Cihaecia Galvhe fo8 en ohabih «sya sie lapse eeatele eae rhea tae _ 1,829 45 
PLOTGS SHOP eee )sis eine ela is ars sas Seas Sink ota ae tal oes ee 1,964 33 
Wood working machinery and tools.................. 3,292 52 
Front office, Mechanical Building..................-.. 156 00 
NETS COTO UE. Ce a Vinyl ate Saye wily abe, awd MLA avarnl oe eas 373 20 
ee 30,676 58 
Department of Physics— 
Burnibure and fextures y209.), sss «lies aeiteleps se mrciee a nee aloes $2,792 77 
Wetelatsneby sired MMM e ics Aeltes AER A ENS PSA OM MANIA ST Sg aE 599 05 
PSPMURTAIT Ss UUNE OME CUM otra ich Le av lee gahare lol halen gs) Meals 170 70 
Galvanomebers nt «Aes ens = ie enn s elebondvetelte wis eyes Been Mts 597 80 
NeSIRGATICS DOKES SAE he Deira: cise Sealers @ domelete ees 1,696 20 
Tabi Chay 0's ROME i BI OPC te ae aE a eR ed BLS Se 292 00 
Bhat Plea UIMtuMetas cia w ic aac 95.0 4/4. 5 oo slain Gehl eee enets $96 00 
RESTO ASTM gel Pete tec fate oro! td, hp ole <> lofla ph ami teagan 46 50 
ipetricall eapineening: |) ioc ici: = 5 !Seealaterh GAs tere Sheeley 9,180 48 
Io AsO 8 es 2a a Re RUA RU ener AHRENS 4c) es NN es 406 15 
LAT CAL RIES eC Seal oe one RR ey ae oF uns Bag 1,439 20 
18,216 85 
Women’s Department— 
Reseouian room anc vHall.')' . .![o a. cee «eee aie ats $652 75 
Garrity OM ICOM aes raat sichene,  Ac ie caiaragah AW Ses PPR ReSy RU as 189 10 
Pay SbUGeniS PRODI, 34 Ue. os BEE oar ers ile tinier secede 255 00 
TRS loa Sete CMa aD Ne bea AR RI Pee a OE PRD SL Rare oe 639 50 
GRIESE ETOOIN ea atten sreNeds a cto aie hasa, pela lo aces arene rate te 62 75 
LS reabOry ALGAE 352.05), <1n)s a) cm lasa fliers duets esis) elses 1,689 35 
PiscellamMe Must. e ce cus cpm meta td hima ripen MME goat 152 19 
RSC iba bLOMUTOOIME Me ie ey cand es Abaca ssciel Gisic nea eyes eee tne 6 85 
SUP OyaG aeTotadle 9 OMe Sears IAP in ties. ot Tm enemy ome estes Ue AL 29 95 
WarksGlosetup eit, Ls omuenaces, craton aye STR he emai em BL ae 60 28 
MI GVE TOOMIS ER een coc) dt pegs as bauey trots AON arenes icy ooh eke a teen am PAPA fl 342) 
Ei pus] Morataga sales Soles a aiencyecoibee aeseee ekiae & emeMIe RE 160 30 
CRTC TTT AO IEAEA. ico al A ty ER ROS Sn re RUP UE ona 614 92 
SRE WEr PALM EOOMIS ter Niu cial cansintis wri uie Spier atoll. eepna seh 66 55 
Domeshieart department....)! oj 2.) hy: -5 Se eens opm olor 974 11 
DMM apne LAK: roRe Pah ee JoVe lo] = erescl speelies avis. wtvber spay als Seuey spe peges 2e 80 86 
UTS SS AER Pa ae RR REY Oe EC Ne RA 107 65 
WANE CHEMNUEETISHS, noise sasvene its oyee cei apene ute 4 AG Bleu siionetegbae 234 69 
DEER Ta OP Bet Ss Atha vo chy aft no AEN ce ROME te Ay eae, eal ol fied 70 00 
ARLEN yu Le op Pete Be eck le Ue steaks) see AEE Sun fe tate TAETe ben 18 28 
CQUnT Re ey a ae ENS ORV Een ST TTS SR ORR cali, 55 14 
PIG OE yee) Ce 2 kre o lial cela hcl GralY Aine latins vole atari 17 24 
MTS CEH MEO USA a ccs se eels Slcseicet alata miepeley ec etshe Races | Seen 35770 
MESTASTA OEIC CL Mee AE Re ae Sie eh clin, tells sib ta aves eM ratin ene re Mh eheve aKARe 41 26 
PPinin eH OMA AME MALLS oe Se peim phales la ew miele pam 97 40 
8,469 21 
Department of Zoology and Geology— 
(COMET AMUSEUINIE fence shea e ens cine lek ore Ghar Sishaters $17,993 00 
PMENIDUTES AN) AP PACATAIB sb 5) 104.005 0k Soe hte ey ois ss ole oe 1,526 38 
BIOL en yas Ried. Cpe Pe Ou (ani inte mo Re enol a tone feck feetiooede 28 63 
IDUISSIeXO Mh abet batsy ae bh o's (2) 04 fs \ PU RES (BI A Ale ee Soil ae) c 65 97 
Drawing instruments and material.................-.- 12 00 
PMOCORTAP NIG SUPPUES 5: ./.)5,5). Tis ld sm mia bpere’ele lh Ynre bie ePewes 327 60 
UETISGION Cain. Neate aTe vc, 2 satel oo be Soin cay Shes a asa sh ote, Blob ee oe 1,403 27 
BTS Cel lame Ola hese Wet” Aye te remarry ave ui ane ne ak al ene 823 50 


22,180 35 
Paricnan te carmned forward...) oc ue sey a bias glee lites hao gabe ae $906,826 77 
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PRITAM py OCCU BC WAECN hFuce AC n 8) =e laiode oe slate etla is «emis ding telalahalendiag 


EERE UDC MTEAENSED Ce WERT Uts olay tin in a tudes abel scorch ujatate the Ries alayessie a's calae es be 
eres RAE TENT ves a Lid ee Sloth Wi falel ysis Rude \bie!. <Sitate L's See ele tate 
Drawing Department, furniture and equipment ........................ 
English Department, furniture and equipment...... ..........-......5 
Entomological Department, furniture, supplies, ete.................... 
HP APMETS el stthl bes, LEM itn CUE a iaas ie piel sao ereneade weil avs lou tia sglecetorhe wack 
Hirer Mepancmenti Cqupmenty);cric)- c/a cistae eevee ticis eaelalssess Guee ave ie abe ar oNs 
Forestry. Department, ‘furniture, tools, efc.) °. 0.0.6 5..0. 26 ce eee 
BATES IAS OAR PENOGIIS 30): 12 ciate et - o Ore ls saad eae Per A sleeved ole ere ein Sic als cee ee 
ame Pe ae MRDELE VV CLE SUID nto Ae NLS ei Dislent c anti alafe’ olgie, tlecelg. st) cove lag od 
REE MAME TERE! SE OUITION. vote sai he cee St SO LN is TO hie boc Qa we ele a hier 
PERS CEL RITES E Oy OLIMEE AoPe 120-2 ch ade RSutasl ay ae IG AES Estas Has Ae a Hawes ede ERG 


eae AD aLOEA Re Spl ae Gi, hace e Ay ais! Seb A Aes ak aes Fay ths 
Veterinary Department, apparatus and equipment....................- 
Breer crviter, asses oo ok cet acia 2 cle ah Mera Nein d stole ete «at bok 
MEU MAC OUS a rcer ha seg ier Aes. So NG DU See e we Ute Mas « 


$995,102 9 
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SUMMARY OF EXPERIMENT STATION INVENTORY. 


Lands donated to the Station— 


80 acres at Grayling, fenced and improved at cost...... $1,000 00 
5 acres at South Haven, fenced and improved......... 1,000 00 
160 acres at Chatham, including buildings............. 4,000 00 
ea $6,000 00 
Buildings— 
BAe LEriOlOmical Stale spy acioie ale oheletelehaye al auseteliinie ictal $3,700 00 
Experiment station feed barn........ iayiN sae RI 800 00 
Veterinary laboratory, experimental re rooms. ET 3 250 00 
TEU GYUIS( Se RCE, Re aR Oe RISEN 3 ADI AS Ot A ma AAR UN 8 1,000 00 
SEAM MOLT ACS OULU tis sisicse" at ellocnlchat alert sttie sUeherte eats 3,000 00 
CCUM ODIN PK AL oo staal erela tat Stale, Ushut ies HUESEST chats bette 500 00 
plano berm MOUSE er pete Mal Rede ati ods en rece) et ene pat ae 625 00 
ROTATE OATS ie sieiete el Goda le chien aye Leta AeeNe iat he wate AMON 600 00 
RPELLT VMs site estan Naa a orate stake: oye ol stare ict ptt RRchnr Ay. Prue eye he 1,000 00 
——_—_——_— 11,475 00 
Bacteriological department— 
PCE ATIE aki aM Lamina Mokh tate te ee core erste «MIE nee el, $2,151 48 
eS TTIL GT 8 AY 8 my SRR 9 nd re tees amore ob WAI ne 274 24 
SANIGy OPERATE AD SVS SO AM MOT A Aa ea UPR AMER eta eA fe raha 2,805 93 
SaaS AEST 5,231 65 
Chemical Department— 
FAV DAR AUIS ROR e rr Sc lL ctalis rms eoreuorshtens cna ail ceNete ce teat Rea $1,773 87 
WenemiicHiA Ne CEs orn Sadho aan Baten atoe eo nal hee 245 88 
EOS ELE SSNS phy OTs em eG sae Ue par es ACMA Rel ek 45 10 
CE e einer ears INTO er ost, klar te oso Gasol essting paearel cl Oauig yous neo 81 80 
RCT P A TARR sock tera eS WO ta sels ae ucla EN 4 95 
LEDUC TVe NG 1a ie 9) Ne A Sp OS OM a re AD a 686 30 
LET ADOT eI o> ie PAM Ac et, ble o cetnc se Whe 6, Pe eit oR aaa 25 54 
RCPS BES SG hrs sito Etr a OH wali BRL Shoah a CI MREND eee et 368 30 
oan 3,231 74 
Entomological Department— 
(ES NG ae eal alt ata Ua ear a) aetna Me Ee Garant on Aa $1,807 80 
TEC TUS TAYUGN EE DAI eoih ES SRA Or Shri ee RM sRWae, APEMRONEA oes A) artes ft 530 20 
PAID DEA TUB Nye Stud sta crater chew isin Doe erate AMET Chalobsteycsks Che ore 1,070 70 
SLUNG) OY MACHR ok eaggictie aI ee cee ch ERS i tay As RE A 88 04 
STRUTS WAN haan Sin Me Pta tt cant aton SaRR ea «Gane ate 223. 78 
AC ETAT CA sya ae CePAS Ih eooc ves g bis eer ee ear itt te ane 104 70 
Ore vile UA CHIMEN Ys 2. oh. cA. eettnerhiitale Me eiclvbs alates 54 35 
ELTA OTT SM AAAS OH Ae fyb caf SE SIR Sab natel abst, cb AMGEN 65 40 
——_——— 3,944 97 
Farm Department— 
acm toolsiand equipments): shoo nee Ee wis Je Sains 3909 98 
Apparatus—soil department............ 20.000 see eeee 476 22 
OUINEC Ss Seite eS NRG eae UN RANE bea aR TER SAISRLLCN 4 /8I Ey dt 341 ‘01 
LS YELDL ESTE Sicha UAL SaT US At sn anc ca ge 13 90 
IAGO) OMEN ET Sey Aly Nay aaa PRADA PROM OPN TDL ean Ee ieee actA ¥ 326 10 
RTPRSEWEEO SEM. cometh orstocs!s Clscn slataruin sr skone. 5 atulieratene fois olls colt 22 23 
SITS Ea el 0 SO, aera eg ce SAR A ek SLPS yer BERS ESATA Ce 5 48 
LISI oak) Site aE Ss AS ED RSE EVGA ERC Eel ATS ONS Gane yaar Sy A 1,323 55 
LO YEIn gr gl O10 ROAR A SE RR aR UL og NA RP MPP 2 40 
—_—_——_—_——- 3,420 87 
PAVE UTAL MOB DAREMICNE 4. 4 5c eiele heaters ile Gila hale lease miete ts tb bs oie a Soa eae 88 54 
mera aan e See Wise ee IETS Pile ie Was alate Vie Wiis tow lo bongs wlcharm Rovere et haten ta Site aRere Gea 4,415 50 
Pe PARED LENORE SU a icra wiconl etov gids ein tatd os Op lete RARE Winkel elit hala ree ee 253 93 
Str ea Ven) eA LAOTT) CCQ ULOMIONE ss '/c.6, sce (dna wie nate en wie! ©: coterie hells mula 337 80 
Wppen Peninsula Station, Equipment.) i. (Uo. isi was ere yw wigs wlatatale eet 1,224 16 


[LTE ERE PE ORE MA RUE ele NID uae) NAR aR 31 $39,624 16 


DEPARTMENT REPORTS. 


bo 
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REPORT OF THE PRESIDENT. 


To the Honorable State Board of Agriculture: 

Gentlemen: I take pleasure in presenting to you my report as Presi- 
dent of the college under your charge for the year ending June 30, 1908. 

The year just closed was one of substantial progress. A spirit of quiet, 
earnest effort pervaded the work of both faculty and students through- 
out the year. Nothing of an unusual character occurred to interfere 
with the orderly progress and harmonious feeling so necessay to the 
highest efficiency of classroom instruction. 

The increase in attendance over the previous year was about twenty 
per cent. The enrollment for the year fell nine short of twelye hundred. 
The graduating class numbered eighty-four, distributed as follows: [n- 
gineering, forty-five; Agriculture, twenty-two; Forestry, three; Women’s 
Course, fourteen. Five advanced degrees were also conferred as follows: 
to Louis C. Brooks, B. 8., ’92, the degree of Electrical Engineer; to 
William D. Hurd, B. S., 799, the degree of Master of Agriculture; to 
Frank F. Rogers, B. S., ’83, the degree of Civil Engineer; to Alva T. 
Stevens, B. S., ’93, the degree of Master of Science; to Dr. Edward A. 
A. Grange, the honorary degree of Master of Science. 

The baccalaureate sermon was given this year by the Rev. Ernest 
B. Allen, D. D., pastor of the Washington Street Congregational Church, 
Toledo, Ohio. Miss Jane Addams, LL. D., of Hull House, Chicago, gave 
the Commencement address. The exercises were held at ten thirty in 
the Armory, June 23. 

A very brief and somewhat extemporaneous meeting was held on the 
site of the new Agricultural building previous to the Commencement 
exercises at which the corner stone of the new building was laid. A 
sealed copper box containing a catalog of the college and a few other 
documents were placed in the stone which was officially laid by the Hon. 
A. J. Doherty, a member of the State Board. 

On the day preceding Commencement the dedicatory exercises in con- 
nection with the new Engineering building were held. A platform was 
erected among the trees in front of the building. Music was furnished 
by Fischer’s orchestra of Kalamazoo and the address was made by Rolla 
C. Carpenter, LL. D., Professor of experimental engineering, Cornell 
University. This address was of exceptional merit and can be found in 
the Commencement edition of the M. A. ©. Record. 

In recent years Commencement has been held on Wednesday; the an- 
nual society reunions and parties on Monday evening. This made it very 
inconvenient for the Alumni who were anxious to attend both. Mainly 
for their accommodation the faculty decided that in the future, Com- 
mencment would be held on Tuesday and the reunions and parties of the 
Literary Societies would be held on the evening of the same day. This 
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will also make it easier for students who so desire to attend the Com- 
mencement exercises. 
The names and addresses of those receiving degrees are as Follows: 


by f. 


Name. 


Allen, Marshall R., a.. 
Andrews, Neina B. Be 
Baker, Philip Bos Gas sy 
Barden, Floyd M., Gen 
Barley, Arthur T., e 
Barlow, Florence M., h 
Beal, Fannie E., 

Beard, Hazel iG h 
Born, Frank G., e 
Boyle, Jesse, @ 
Brown, Walter P., ONs: 
Brewster, Archie W., e 
Burreil, Leroy Tews 
Campbell, amnes Re é. 
Carr, Ralph Je 
Carr, Roswell G a 
Carrel, Ruth, h 
Charlton, Irving D., e 


Christensen, leonard E 


Cobb, Myron H hz) 
Conolly, Henry M., a.. 
Covell, Bess, h 
Darbee Acastus L., a. 
Dice, James Rae 

Dikeman, Myron J., iene 
Dodge, Glenn ee 
Dwight, Albert C 
Ferguson, Maud 
Fuller, Lewis S., g 
Gilbert, RON Gee ie is 
Gongwer, ds vetue! e 
Hagaman, Harry W., 
Hall, Marion E., é 


oy DERE Ges SR ERE 


Heller Charles §., Darr Tae Bo utotc beds Re sais eee 


Hill, Newell J., e 
Hopson, Walter A. Ui 
Horton, Samuel W., a. 
Hurlburt, Amy D., 
Hyde, Lora M., h 
Inglis, Jean A. h 
Kiefer, Francis, 7 
Koehler, Irving G., é 
Krehl, Edward C., a 
Lemmon, Kelley B., e. 
McVannell, George H., 
Marsh, Herbert E., e 
Martin, Evan §., e 
Merwin, Clyde rot e 
Mosher, Mabel, h. 
Musselman, Harry 15s 


eee 


é 


Norton, Charles SS I Aye IALEAD SHR i aa eae 


O’Gara, Francis, e 
Owen, Grace, w 
Parker, Ward H., a 
Pearsall, Ropha V., e 
Pratt, Mary E., 
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CHANGES IN FACULTY. 


During the first fifty years death did not enter the ranks of the active 
teaching force of the college. This statement is believed to be true 
although written without first making a thorough examination of the 
records. However, within a few months of the semi-centennial celebra- 
tion two of the most valued and most active members of the faculty were 
removed by death. 

Pror. Ernest Everett Bocus, died on August 19th, 1907, from the 
effects of an operation for appendicitis. Professor Bogue was born 
January 12th, 1864, at Orwell, Ohio. He was of French Huguenot stock 
on his father’s side. His father was a well-to-do farmer. Mr. Bogue’s 
mother was a woman of great strength, physically and mentally,—a 
great worker and a great reader. 

His earliest ambition was to secure for himself a higher education, 
and the first money he earned was used to this end. 

He took the three years’ course at New Lyme Institute, Ghic, and 
from there went to Columbus to enter the Ohio State University in 
1890. He worked his way through the four years’ course and one year 
Post Graduate work, with almost no outside help and graduated in the 
course of Horticulture and Forestry in 1894. He did a good deal of 
special work in botany and entomology and in March, 1896, accepted 
a position of Botanist and Entomologist in the Oklahoma Agricultural 
College, taking with him his wife to whom he was married on March 
25th, 1896. He remained in this position until the spring of 1900, when 
he left to spend a year at Harvard, receiving later the degree of A. M. 
from that institution. 

When the Forestry Department was established by the State Board, 
Prof. Bogue was placed in charge, taking up his work at the opening 
of the college year, September, 1902. He organized the department and 
carried it on very successfully until his death. 

Prof. Bogue was an earnest, conscientious, untiring worker. He spared 
no efforts to give to his students the latest and the best information in 
his field of effort. Professionally he was accorded high rank by all 
who knew him and many were the expressions of regret received from 
his friends throughout the country. He always had the esteem and affec- 
tion of his students. He was a valuable citizen. At the time of his 
death he was a member of the City Council of East Lansing. He was 
also, and had been for several years, Superintendent of the local Sun- 
day school. To him more perhaps than to any other person was due 
the credit for the success of this enterprise. He was a good man and 
his death was a great loss to the college and the community. 

Pror. WituiAM 8. Hoxtpsworrn, Professor of Drawing and Design, 
died of tuberculosis on September 18th, 1907. 

Professor Holdsworth was born in London, England, February 28th, 
1856. He was a graduate of this college w ith the class of 1878. After 
further study and practical work in “Chicago he was called back in 
1881 by his Alma Mater to teach drawing. He was promoted from 
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time to time until finally a department was established and he was 
placed at its head. His work was always of an exceptionally high order. 
He gave his best efforts and was satisfied with nothing less from his 
students. It is said by those capable of judging that he had unusual 
natural ability as an artist and that he would undoubtedly have won 
very favorable recognition had he given his life to landscape painting. 
Many of his sketches in water color made when off on brief excursion 
trips are valued highly by his friends and are said to have great merit. 
His life, however, was given to the instruction of college students. 
Several thousand came under his personal tuition and have felt more 
than they know or can express the unlift of his clean, uncompromising 
personality. He was the soul of honor. No one who knew him ever 
had any doubt as to his integrity or honesty of purpose. His life, his 
language and habits of thought were pure. He had a fine sense of 
humor and a strong affection for his friends. He was a high type of 
Christian manhood and bore his sufferings to the last with a heroism 
which challenged the admiration of all his friends. 

Prorsessor Cuinton D. Smrrxe, Director of the Experiment Station, 
Dean of Short Courses and Superintendentvof college extension work, 
resigned April 30th, to accept the presidency of the Luiz de Queiroz 
College of Agriculture at Piracicaba, Brazil. 

Professor Smith was elected Professor of Agriculture in September, 
1893. In September, 1895, he was also made director of the Experiment 
Station. The work in both departments developed so rapidly under 
his care that it was found advisable to permit him to direct his energies 
along the lines of work indicated by his title as given above. 

The development of our Agricultural Course as well as the rapid 
growth of our Experiment Station owes much to the energy and ability 
of Professor Smith. The short courses are almost entirely due to his 
untiring efforts. His public addresses and newspaper articles brought 
the college to the attention of the public and did much to gain for it 
the confidence of the farmers of the State. He is a man of broad scholar- 
ship, high ideals and clean life. He took a great interest in the welfare 
of the students and made many personal sacrifices in their behalf... 
Thousands have felt the inspiration of his personal touch and their 
earnest solicitations and best wishes for his continued success will fol- 
low him to his new field of labor. The home of Professor Smith, made 
even more cheerful by his thoughtful and devoted wife, will be greatly 
missed on the campus. The college and the State owe a debt of 
gratitude to this man. 

Dr. STEPHENSON W. Fietcuer, who had charge of the Department of 
Agriculture since 1905, resigned February 1st, 1908, to accept the di- 
rectorship of the Virginia Experiment Station. Dr. Fletcher is a man 
of character and ability. His short period of service in this college was 
marked with the spirit of progress and his sudden withdrawal from 
our ranks is a matter of keen regret. 
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AGRICULTURAL DEPARTMENT. 


The rapid development of the various lines of Agricultural instruc- 
tion together with the fact that this work will soon be centralized in 
our new agricultural building made it seem advisable to the board to place 
the various lines of work, such as agriculture, horticulture, veterinary 
science and forestry under one person as dean. Prof. Robert 8. Shaw who 
has been the efficient-head of our Agricultural department for the past 
Six years was appointed to this responsible position. He had scarcely 
taken charge when the resignation of Professor Smith as director of 
the Experiment Station made it necessary to add to his duties that of 
director. He will be ably assisted in the latter position by Dr. Chas. 
K. Marshall who will act in the capacity of Scientific and Vice Director. 
While subordinate to Professor Shaw as director he will be charged 
with the responsibility of directing the scientific work of the Station, 
especially the: research work carried on by virtue of the Adams fund. 
During the past year there have been employed by the Experiment 
Station three well trained men who will devote their entire time to 
investigation work under the provisions of the Adams Act. One is 
assigned to each of the following departments, Chemistry, Bacteriology 
and Entomology. 


FORESTRY. 


Prof. J. Fred Baker was elected to the Professorship in Forestry 
made vacant by the death of Prof. Bogue. Prof. Baker graduated from 
this college with the class of 1902. Later he completed the forestry 
course in Yale University and was in the government service for some 
time. He was Professor of Forestry in Colorado College when called 
to his present position. He has entered upon his duties with great 
energy. The State Legislature at its last session set apart as a college 
forest reservation the forty-two thousand acres of land in Alcona and 
Tosco counties which was the portion remaining unsold of the land 
donated to the college by the National Government under the Morrill 
Act of 1862. No funds were provided by the State for replanting these 
lands or protecting them from fire. 

In order that our forestry students might have some instruction under 
actual forest conditions it was planned to hold a summer session on this 
reservation for the students in our forestry course. The Attorney Gen- 
eral, however, refused to permit the Board to use college funds for 
this purpose and the project had to be abandoned for the present. It 
is hoped that the summer school in forestry may be made possible for 
next year by inducing the next Legislature to amend our college bill. 
It is also very much desired that the Legislature will provide funds 
for the protection and improvement of the forest reservation. The 
college does not have sufficient income to undertake this great work, 
however desirable it may be. If this land which is known as jack 
pine plains—principally light sand—could be replanted or even pro- 
tected from fire for a long series of years it would no doubt return a 
handsome income to the college. It should be done and the work should 
begin at the earliest possible date. 
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DRAWING AND DESIGN. 


The Professorship in drawing and design made vacant by the death 
of Prof. Holdsworth, has recently been filled by the appointment of 
Prof. Victor T. Wilson, who was called from a similar position in the 
State College of Pennsylvania. Prof. Wilson is a graduate of Cornell 
University. He is a successful teacher and the author of valuable text 
books on Free Hand Perspective and Free Hand Lettering. 

During the vacancy in this position the work of the department was 
ably directed by the first Assistant Professor, Chase Newman. Much 
credit is due him for the success of the department during the past 
year. 


DEPARTMENT OF AGRICULTURAL EDUCATION. 


In recent years there has been a growing demand for the introduc- 
tion of agricultural instruction into the public schools. The great ob- 
stacle in the way has been the lack of qualified teachers. The college 
has been appealed to on all sides to assist in this movement. Many 
high schools are ready and anxious to introduce strong lines of work in 
agriculture but teachers capable of giving such instruction cannot be 
secured. The county normal training schools, of which there are thirty- 
eight in the State, are trying to give agricultural instruction to the 
young people who are preparing to teach rural schools. They need assist- 
ance in this noble undertaking. 

The responsibility of leadership in this new and desirable field of 
work seemed to lie with the Agricultural College. It is the only institu- 
tion in the State prepared to give instruction in agriculture. It can- 
not, of course, train teachers for rural or graded schools, but it can 
prepare teachers for the county normal training schools, the high schools 
and State normal schools. These in turn can train the teachers for 
rural and graded schools. In this way a large number of teachers 
within the next few years can be fairly well prepared to give instruc- 
tion in elementary agriculture. 

The College, ever ready to meet the responsibilities which come to it, 
has established a Department of Agricultural Education. Prof. Walter 
H. French, who has ably filled for a number of years the position of 
Deputy State Superintendent of Public Instruction has been placed in 
charge and will direct and develop this department. The inauguration of 
this new department has attracted attention throughout the country. 
In an able paper read by President Thwing before the National Edu- 
cation Association at Cleveland, mention was made of this department 
as one of the important progressive movements in education during 
the past year. 


BUILDINGS. 


The engineering departments during the past year have enjoyed very 
much their new quarters. 

The new agricultural building is well under way but will not be 
ready for occupancy before the Fall of 1909. A full description of this 
building will be given after its completion. It may, however, be stated 
here that it is of fireproof construction and will be when completed 
the largest and best building on the campus. 
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LITERARY SOCIETIES AND SOCIETY HOUSES. 


The rapid increase in attendance during recent years has had a tend- 
ency to change somewhat the social life of the student body. Formerly 
nearly all students lived in dormitories, took their meals in large board- 
ing clubs and seventy-five per cent or more belonged to one of the 
Literary Societies which occupied rooms, fitted up by the members of 
the societies, in the basement or upper story of one of the dormitories. 
These societies in addition to literary work held parties and dances 
occasionally. Under these conditions student life was very democratic. 
Rich and poor were on the same level. Each student formed an inti- 
mate acquaintance with a large number of fellow students. If he 
completed a full course he could number his friends by the hundred, 
if not by the thousand. In after life he appreciates these friends. 
They seem to be the only true, and ever to be trusted friends that 
he has ever had. He values these friendships as one of the chief assets 
of his college life. 

The addition of the women’s department improved the social side of 
college life. The young men became neater in appearance and more 
refined in manners. The opportunity for enjoying the society of re- 
fined young women was greatly increased and greatly we believe to 
the advantage of the young meu. 

When the new Wells Hall was erected six suites of rooms were 
finished off on the top floor for the use of societies. Three fine suites 
of rooms are occupied by societies in Williams Hall. The rooms in the 
new dormitory are not to be used for parties at which young women 
are to be present. The armory is open for the use of societies for 
social functions. 

One society erected some years ago on the campus a building ex- 
clusively for its owr use. It does not provide living rooms for its 
members. It is open at all times and serves as a social center for its 
members. They can gather in its parlors after supper, hold their liter- 
ary and business meetings on Saturday evening and when desired hold 
their dances or other social meetings in its spacious rooms. As this 
building is on the campus it pays no taxes and receives its heat and 
light from the college at cost, hence the expenses for maintenance 
are very low. This building has proved very satisfactory to all con- 
cerned. 

One society has erected a building off the grounds. This is built 
on the plan of the modern fraternity house and provides boarding 
facilities and living rooms for the majority of its members. It has 
been in operation too short a time to draw safe conclusions from its 
experience. 

Two other societies live in rented buildings off the campus. They 
pay high rent and have no boarding accommodations and yery cramped 
room for literary or social purposes. 

There seems to be a very marked and strong tendency on the part 
of several of the older societies to erect their own buildings which will 
provide living rooms and boarding facilities for their members; in 
other words to follow the fraternity house plan as may be seen in most 
of the large universities which are not provided with dormitories. 

It seems evident that the college is now at the parting of the ways 
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as to the social life of the student body. If a number of fraternity 
houses are erected off the campus they must of necessity, on account of 
the increase in expenses, draw to them the students who have money. 
The students of limited means will live in the dormitories, but the 
fraternity houses will set the social standard and as is the case in our 
universities, the fellow not connected with a fraternity house will have 
practically no standing socially. If this time should come the democratic 
spirit of the campus—that social equality which has been the salvation 
of the poor boy—will be a thing of the past. There is much in 
the college fraternity and fraternity house to be commended, and also 
much that is far from commendation, but the question is not as to 
the principle of their organizations and the mode of student life which 
they foster, but rather as to the advisability of changing from the 
free, democratic, wholesome social life which has characterized this 
college in the past to the exclusive, expensive and somewhat aristocratic 
idea as indicated by the modern trend of fraternity life in our larger 
institutions. The reputation of this college has been made by alumni 
who almost without an exception were students of little means. The 
student body of the present day belongs mainly to the same class. Their 
means are limited. They can no doubt afford more luxuries than could 
the students of thirty years ago, yet their funds come largely from the 
careful savings and sacrifice of their parents. Should not the authori- 
ties of the college and the alumni adopt every means possible to furnish 
to these young people the very best opportunities both educational and 
social at the minimum cost? 


SUGGESTIONS. 


The college should at the earliest possible date consistent with the 
other needs of the institution erect more domitories for young men. 
These, of course, should provide large well lighted and well ventilated 
living rooms with all modern sanitary accessories. Some of the ad- 
vantages in favor of the dormitories are that they furnish good sanitary 
rooms at small cost. Thirty dollars per year will provide good living 
quarters for a student including heat and light. Dormitory life gives 
the student good training. He learns to live with others, to have a proper 
regard for their rights and to conform to the general customs which 
prevail in community life. The money spent by the college for the 
erection of a dormitory in a sense is an investment as it will return 
in rents even at moderate rates from three to four per cent net on 
the outlay. The trend among our large institutions in recent years is 
toward dormitory life. Harvard has sixteen dormitories. Princeton 
has erected several within the past few years and Cornell will do so 
as soon as funds are available. 

The college should also build a large centrally located dining hall. 
This should be fitted up with all modern conveniences and appliances 
and sufficiently large to accommodate ten or twelve hundred students 
‘if necessary. This would make it possible to furnish good, wholesome 
board at the minimum cost. It would also foster that democratic 
spirit which is desirable especially in institutions supported by taxa- 
tion. 

A new gymnasium is yery much desired and should be provided — 
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soon. This building should provide large parlors and sufficient space 
for dancing to make it possible for several parties to be held on the 
same evening. This building might also provide rooms for general head- 
quarters for the student body and especially for those not affiliated 
with one of the societies. 

Societies and alumni should be encouraged, without incurring large 
indebtedness, to erect society buildings for literary and social purposes. 
These buildings should contain a few fine rooms for the exclusive use 
of the alumni, as well as room for two students who would have direct 
charge of the building. An alumnus should feel free to drop in and 
occupy a room at his convenience and should not feel that he was in- 
conveniencing any one in so doing. These buildings should be fine 
specimens of architectural design and should contain parlors, lounging 
rooms, reading room and as large a. room as possible for general 
meetings, receptions, etc. In my opinion these buildings should 
be on the campus. They should be so near to the dormitories and 
dining reoms that students could drop in during yacant hours or 
after meals and thus use them as social centers. They also should 
be on the campus for economic reasons. If the State Board was will- 
ing the site for such buildings would cost nothing, the heat and light 
would be secured at cost and no taxes would be levied. This would 
make the expense for maintenance comparatively small—so small as 
to be within the reach of any student. The average M. A. C. student 
cannot afford to live in the modern fraternity house, and as_ these 
societies have been developed and maintained by the students of moder- 
ate means their traditions can best be conserved and perpetuated by 
students of the same class and not by students who will of necessity 
be selected because of their ability to meet large expense accounts. AS 
the college grows there will come to it a class of students who will 
desire and can afford something better than that enjoyed by the aver- 
age student. This class can be taken care of in the new dormitories 
or private families. They will be few in number in this college for many 
vears to come and there need be no fear as to their securing comfort- 
able quarters. One thing certain the student with money should not 
be permitted to set the social standard as he has done in so many of 
our larger institutions. 

If the suggestions as outlined above can be adopted and followed the 
democratic traditions of the college can be maintained. Social centers 
will develop on the campus and will be open to the vast majority of 
students. These social centers or societies will be so varied in character 
as to meet the tastes of the different classes of students. This is true 
of the societies at present and no doubt will become even more pro- 
nounced in the future. Methods of living for students will develop 
and improve in conyenience, cleanliness and sanitation in keeping with 
the rapid progress along these lines in home aud community life. Very 
good accommodations in the way of rooms, board and social privileges 
can thus be provided for students at a cost within the reach of the 
average boy. It should not be forgotten that this institution is main- 
tained for the average young man. His interests are paramount. This 
institution should not be permitted to grow away from him as has been 
the experience of so many of the great institutions of this country. 

These suggestions are commended to the careful consideration of the 
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State Board as well as to the’ thoughtful consideration of the Alumni 
whose wise council and cooperation are always gratefully appreciated. 
East Lansing, June 30, 1908. 
J. L. SNYDER, 
President. 


REPORT OF THE DEPARTMENT OF PRACTICAL AGRICULTURE. 


To President J. L. Snyder: 

The following is a report of the Agricultural Department for the 
year ending June 30th, 1908. 

As those in charge of the various divisions of the department have 
kindly furnished brief statements relative to their lines of work my 
report will be confined largely to animal husbandry and general farm 
matters. During this year the personnel of the department staff under- 
went comparatively few changes, there being but three. At the be- 
ginning of the year, Mr. F. W. Howe was made instructor in farm 
crops, W. B. Liverance instructor in dairying, and the foremanship of 
the farm was placed in charge of R. 8. Hudson, January Ist, 1908. 

The head of the department was assisted in animal husbandry dur- 
ing the year by Instructors H. W. Norton and A. C. Anderson, with 
the division of duties and responsibilities much the same as last year. 
G. A. Brown rendered valuable service by aiding in carrying on the 
beef cattle and sheep experiments and assisting to some extent with 
the instruction work. The following instruction work was given in the 
division, viz.: for sub-freshmen, live stock, fall term, 55 men, 6 hours 
per week, 12 weeks; freshmen, stock judging, fall term, 67 men, 5 hours 
per week, 12 weeks; sophomores, stock judging, fall term, 33 men, 5 
hours per week, 12 weeks; juniors, stock feeding, winter term, 29 men, 
5 hours per week, 12 weeks; seniors, advanced stock judging, fall term, 
25 men, 10 hours per week, 10 weeks; meat cutting for seniors, winter 
term, 12 men, 10 hours per week, 12 weeks. In the special short courses 
89 first vear students received instruction in live stock, 9 hours per 
week, for eight weeks, and 27 second year men advanced stock judg- 
ing 10 hours per week during the same time. 

During the previous year an extensive live stock educational exhibit 
was shown at several of the leading fairs of the state. The exhibit 
comprised eighteen head of cattle and thirty-two head of swine. The 
animals were used to iliustrate various methods of economic feeding 
for meat production. This vear another exhibit, consisting of fifteen 
cattle and twenty sheep was displayed at fairs at the following places, 
viz.: Detroit, Grand Rapids, Reed City, Greenville, Benton Harbor and 
Hillsdale. The animals used in this exhibit demonstrated possibili- 
ties for improving live stock though certain simple, practical methods 
of breeding, in which good sires are used. One part of the display, 
comprising seven animals, consisted of three scrub cows, a Hereford 
bull, and their progeny, three grade calves which showed marked Here- 
ford type, and wonderful improvement in quality over the female an- 
cestors, 
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The other group consisted of four high grade Shorthorn cows, two 
of them with progeny sired by the Hereford bull, the other two by a 
scrub bull. One of the scrub calves had been pail fed and the other 
had suckled the dams; the same was true of the two grades. These 
groups made an impressive illustration of the possibilities of improving 
scrub or grade cattle by using pedigreed sires and emphasized the 
fallacy of the use of scrubs. 

Two pens of common, mixed bred western sheep of five each were 
shown in pens side by side with their lambs, one pen of which was 
sired by an imported Hampshire ram, the other by a scrub. 

Those who accompanied these exhibits did more or less judging at 
the smaller fairs in addition to a number of other places. In such 
‘cases the services of the men are given without charge except such 
as to cover the actual expenses. 

Herds and Flocks. <A vigorous effort has been put forth during the 
past few years to develop good, strong, representative herds and flocks 
in all the lines of animal industry in which Michigan is especially in- 
terested. The following are the present members of our herds and 
flocks, viz.: Horses, 18 head; pure bred beef cattle, 41; grade beef 
cattle, 57; pure bred dairy cattle, 50; grade dairy cattle, 40; registered 
sheep, 174; grade sheep, 159; registered hogs, 147; grade hogs, 23. 

The cattle, sheep, swine and pouliry divisions have been placed on 
fairly satisfactory footings and an effort is being made to improve the 
horses. During the year six registered mares were procured, viz.: Four 
Percherons in Iowa and a pair of two-year-old, imported Clydesdale 
fillies in Canada. Two of the Percherons produced mare colts during 
the past spring. The plan is to replace most of the common farm work 
horses with pedigreed mares, to be used for both work and breeding. 

The farm building equipment work is now practically complete and 
a full description of the regrouping, remodeling, and refitting of the 
rarious buildings has been given in Station Bulletin No. 250, with the 
exception of a manure shed erected since this report was issued. This 
manure shed, 50x60, was placed in the center of a court formed. by 
the horse barn, beef cattle, bull and sheep barns. It is so arr anged 
that the manure which is conveyed from the barn by means of carriers 
and overhead tracks can be dumped either on the manure spreader, 
which is under cover, or in the storage bins beyond. This system is 
needed especially to protect the manure spre eaders, store manure at 
such times when it cannot go directly on the land and permit keeping 
the yards in a cleanly condition. 

ne Secretary of the Michigan Improved Live Stock Breeders’ and 
Feeders’ Associ iation, Mr. Anderson, during the past year prepared a 
Live Stock Directory of the state, which at present contains the names, 
postoftice addresses, and classes of stock reared by over two thousand 
farmers, stock men and feeders of Michigan. This more complete 
directory will be of great assistance in extending the already quite 
wide and valuable influence of the Breeders’ Association, in promoting 
live stock improvement, and in guarding Michigan live stock interests 
both within and without the State. 

During the past year the secretary has acted as an agent or medium 
of exchange between buyer and seller, and by this means has helped 
to place much of the surplus pure bred stock where it is much needed. 
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General farm improvements comprise some additions to the drainage 
system, replacing fences and grading and filling low, wet, unsightly 
spots in 4, 14 and 18. 

During the year the cleared portions of No. 18 has been drained and 
largely cleared of stumps. 

The department has continued to do a large amount of investigation 
work along live stock lines, a report of which has been made to the 
Director. 

Respectfully submitted, 
ROBERT 8S. SHAW, 
Dean. 
Bast Lansing, June 30, 1908. 


Professor Jeffery reporis the following from the See Division: 

Near the close of the college year, 1906-7, Mr. L. 3. MeWethy, assist- 
ant in agronomy, accepted a position with the Wyo oming Agricultural 
College, and Mr. F. W. Howe accepted the position thus left vacant 
in this division. During the year Mr. Howe has had charge of the 
crop work designated as Ag 12a, and Ag 12b. The soil work designated 
as Ag 6, the short course classes in Parliamentary law and bookkeeping, 
respectively, and has assisted as occasion required in other instructional 
work. He had charge quite largely of the educational exhibits made 
by this division at the State Fair, and the West Michigan State Fair, 
has done some judging at county fairs, and spent nine days with the 
special institute train and some time in other college extension work. 

During the year this division has given instruction to 226 regular 
students, in eight different subjects, and to 3807 short course students 
in four different subjects. Nearly forty days have been given to exten- 
sion and educational work away from the college. 

Two laboratory courses in elementary agriculture have been prepared 
at the request of the Department of Public Instruction, and through 
that department given to the teachers of Michigan free, -for their use 
in promoting the teaching of agriculture in the public schools of the 
State. 

In two of the counties of the State, Muskegon and Mason, Boys’ 
Corn Growing Associations have been formed. This movement is receiv- 
ing the help of this division in the way of advice, personal instruction, 
bulletins, ete. Corn growing contests are now in progress and later 
corn shows and prizes are planned for. 


Instructor W. B. Liyerance reports the following from the Dairy Divi- 
sion : 

Instruction has been given to 130 students, as follows: Fall term, 
Advanced Dairying, 14; winter term, special courses, Creamery Manage- 
ment, 62; Cheesemaking, 8; Farm Dairying, 15; spring term, Advanced 
Dairying, 4; Elementary Dairying, 34; instruction in the Babcock test 
was also given to about 60 special course general agriculture students. 

Upon recommendation of the former instructor, Mr. F. O. Foster, 
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household dairying lle, was stricken from the women’s course of study, 
the course in elementary dairying was also shortened to six weeks. 
This, we feel, is a serious mistake, as six weeks does not allow enough 
time to cover the subject well and we would recommend that the course 
be changed to cover a period of twelve weeks as formerly. This year, 
however,. circumstances were such that the subject was carried a full 
term 

Dairying L1e, for seniors electing advanced work was given over tem- 
porarily to the Department of Chemistry. This was done because of 
lack of equipment and working room in the dairy building, and also 
because of the inability of the instructor to devote the necessary time 
to the course because of the special course creamery and cheese work. 

As heretofore the free testing of whole milk and cream samples has 
been continued. Time has also been taken to investigate and answer 
promptly all inquiries that residents of the state sent in. 

The milk used to supply the boarding clubs during the college year 
has been handled at the dairy during vacation times. <A total of 59,630 
Ibs. of milk has been secured in this way. 

Besides the club milk, 123.3% Ibs. of whole milk and 3.630 Ibs. of 
cream have been secured from outside sources, which with the product 
“from the college herd has furnished the material for laboratory work 
during the school year. 

Plans are well under way at present for the operation of a model 
creamery at the Michigan State Fair this coming fall. Many of the 
leading creamery supply houses have very kindly offered us loans of 
dairy Machinery and space in the dairy building at the fair grounds 
has been arranged for. 


Instructor J. G. Halpin reports the following from the Poultry 
Division : 

The following building has been done during the Jee year: ‘Three 
colony laying houses 14x24 feet, with a capac ity of 75 birds each; one 
long laying house 18x178 feet, capacity 800 laying fee and 10 port table 
colony brooder houses 715x12 feet. Suitable yar ds have been provided for 
the birds kept in these buildings, and in doing this, 148 rods of poultry 
fence has been put up. One hundred and fifty fruit trees have been 
planted in the different yards in order to furnish shade for the fowls 
and to get double use of the land. 

A feed house 20x36 feet is in process of construction, and when 
completed will furnish an incubator room and killing room in the base- 
ment, feed bins for different feeds on the first floor, and a storage 
room on the second fioor. 

In order to fill the new house and replace some of the older birds 
about 1800 young chicks are being grown. These consist of Barred 
Rocks, White Wyandottes, Light Brahams, White and Brown Leghorns, 
and a few Rhode Island Reds and Buff Cochins. About 35 Pekin and 
Indian Runner ducks are also being raised. 

The instruction given during the year is as follows: Fall term 9 men 
enrolled for Poultry, 5b; winter term, 9 men enrolled for Poultry, 5 ¢; 
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and 15 special course men enrolled ; spring term, 8 men enrolled for 
Poultry, 5d. 

An attempt to make the instruction as practical as possible was made 
and the students did considerable practical work on the plant. 

In addition to the instruction given at the college, some judging was 
done at the fall fairs and winter ‘shows s, a number of farmers’ institutes 
were attended and a trip was made on the institute train. 


Instructor LL. J. Smith reports the following from the Farm Mechanics 
Division: 

The enrollment of students in the various classes in Farm Mechanics 
during the past college year is as follows: Regular course: Wood Shop, 
60; Forge Shop, 73; Farm and Power Machinery and Concrete, 28; total, 
161. Special Courses: General Agriculture. Wood Shop, 87; Forge 
Shop, 87; Farm Machinery, 25; Creamery Course, Creamery Mechanics, 
62; total, 261. The total number of students who took work in this 
- division was 335. 

The division undertook the teaching of the Creamery Course men in 
Creamery Mechanics for the first time this year. This subject had 
previously been taught by men who were not on the regular teaching 
staff. This extra work necessitated the employment of a carpenter to 
give the instruction in the wood shop. 

The equipment of the forge shop has been increased to accommodate 
30 students at one time. 

The increasing utility of concrete on the farm has warranted special 
attention being given this subject. Through the courtesy of several 
concrete machinery firms, we have been enabled to give the students 
some very practical work in making building blocks, silo blocks and 
concrete tile. In localities where good gravel is easily obtainable, con- 
crete tile is taking the place of the glazed tile. The students also did 
some practical work in laying concrete walk. 

Respectfully submitted, 
ROBERT 8. SHAW, 
Dean of Agriculture. 
Jast Lansing, June 30, 1908. 


REPORT OF THE DEPARTMENT OF HORTICULTURE AND LAND- 
SCAPE GARDENING. 


President J. L. Snyder: 


I submit the following report of the Department of Horticulture and 
Landscape Gardening for the year ending June 30, 1908. 

The instruction given in the department during the past year has 
been as follows: 

Fall term: Amateur Fruit Growing, Sophomores, 50; Commercial 
Fruit Growing, Juniors (Special Hort.), 7; Plant Breeding and Pom- 
ology or Landscape Gardening, Seniors, 9. 
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Winter Term: Plant Propagation, Sub-freshmen, 50; Floriculture, 
Juniors, 7; Literature of Horticulture and Pomology or Landscape 
Gardening, Seniors, 8. 

In addition to this instruction, we also had a class of 19 special 
students in fruit growing, who were attending the special fruit grow- 
ing course. And also 45 students from the general short course. 

Spring Term: Amateur Gardening, Freshmen Agriculture, 93; 
Sophomore Women, 53; Landscape Gardening, Juniors, 8; Experimental 
Thesis work and Pomology or Landscape Gardening, Seniors, 8. 

It will be noted from the above that the department is giving for the 
first time an opportunity for Seniors in horticulture to specialize in 
Landscape Gardening. Although fruit growing is the leading horti- 
cultural industry of the state, and we believe should be maintained as 
the dominant subject in the department, the demand by students for 
landscape gardening and by the public for men trained in this line, 
makes it of the utmost importance for us to meet this demand by train- 
ing students in landscape gardening. It has been necessary, therefore, 
in the past year to purchase a small amount of apparatus for instruction 
in this subject. For the coming year, that we may handle this course 
properly, it will be necessary to equip one of the rooms in the depart- 
ment building especially for the teaching of landscape gardening. 

During the past year, the department has also taken an active interest 
in several lines of extension work. By lectures and educational ex- 
hibits in horticulture at State Fairs, County Fairs, and meetings of the 
State Horticulture Society, the department has done much toward 
reaching and aiding the practical farmer and fruit grower in the many 
problems which confront him. We hope to continue and enlarge upon 
this phase of our educational work as far as our time and facilities will 
allow, as we believe this method of education to be not only the most 
direct in disseminating agricultural knowledge, but one of the best 
ways of gaining and maintaining that cooperative spirit which should 
exist between the fruit growers of the state and this department. 


GROUNDS. 


During the winter, the middle block of apple trees was thinned as 
suggested in the last report. In general, it may be said, that it has been 
our aim to continue the work of the department upon the plans laid 
out by Prof. Fletcher. It was deemed advisable, however, to defer the 
planting of a commercial pear orchard and a vineyard, since they would 
form such permanent plantings, until a successor to Prof. Fletcher had 
been appointed. Otherwise, the work of the department grounds has 
been carried on upon the same general lines as given in the last report. 

One of the ever present and perplexing problems of the department con- 
sists in the maintaining and improvement of the college campus. Each 
year the rapid growth that is taking place in the college, necessitates an 
increased area of lawn, walks and roads to be constructed and cared 
for. Each year finds a new building, necessitating more grading and 
planting. All this we endeavor to accomplish out of an appropriation 
entirely inadequate for the purpose. The result is that our lawns 
being left, year after year, without receiving any fertilizer or manure, 
owing to the lack of funds to purchase and apply the same, are rapidly 
becoming depleted. Our new buildings are graded and planted in a 
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manner only commensurate with our funds. We hope, therefore, that 
you will see fit to increase our appropriation for the maintaining of 
the college campus in a manner according with its growth, and that 
always in the future a special appropriation be issued for grading and 
planting around these new buildings. 

I wish to call your attention, also, to the college pond, just west of 
the horticultural building. This pond being without any regular source 
of supply and having no outlet except a small 4 inch pipe placed at 
a point so high that the water seldom reaches it, becomes in summer, 
nothing but a black, unhealthy pool of dirty water covered with green 
algae, which forms under such conditions, making the pond not only 
a blotch on the landscape of the college campus, but also a breeding 
place for mosquitoes and many unhealthful germs. The prominence 
of its location, and the conditions referred to, make it a matter of im- 
mediate concern. 


ORGANIZATION. 


The students of the department have felt keenly the resignation of 
Prof. S. W. Fletcher, which took place in the middle of the college 
year, his excellent work here having qualified him for the position of 
Director of the Experiment Station of Virginia. Being temporarily 
in charge of the department since that time, I wish to express my 
thanks and recognition for the earnest cooperative spirit in which both 
the students and instructors have united in making the work of the 
department most aggressive and instructive to the students and a pleas- 
ure to those in charge. 

During the spring term we found it necessary to engage the services 
of Mr. Jesse Boyle, a senior of the class of 1908, as instructor to women 
students in amateur gardening. His services were most efficient and 
very satisfactory. 

Respectfully submitted, 
CG. PP; BALLIGAN, 
Assistant Professor in Horticulture 
and Landscape Gardening. 


Kast Lansing, Mich., June 30, 1908. 
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REPORT OF THE DEPARTME 


President J. L. Snyder: 
With kind regards, accept my report for the year ending June 30, 


NT OF BOTANY. 


1908 : 
A summary oj the classes instructed. 
| ‘ 
: ce ea | Hours per; Students 
Class. Subject. Term. Saale: earalleds 
Srs. and Jrs. in Agric. and he | 
forestry. . See ete Lac DENYS OLOR yee. a crepe SPIMUE. Vaaese S 8 
Senior women. Plant physiology. hae hh ate pen (alte: | eS Oa 7 16 
Seniors. . eels aaa |e ell, MOT pe. eas Winter....... 10 4 
Srs. and Jrs. men and women| Plant Pave Miervectterese Sec - JENN ie Seerenieac 9 8 
Juniors. . Sete cailit GUA SSES tin Sais evayce, a tho io de erstel crete SPLINE aes 10 2 
Srs. and Jrs. agricultural. Loodlasayy WWEEUS rire. werete stops yaa alee ae Soo 4 6 
Seniors, forestry. Ae sie RE CSUANIOL SINISE ccc tere cael Spring. eles PA ects 5 2 
Juniors, forestry. eee fe RECESLATIOC SUTUD Siero s.ct one atl ES DEI: aa tesy toes 5 gf 
Juniors, forestry. . Re he ae rer en Histology woods........... WAMTER para eeree 10 8 
Sophomores, agricultural......, Blantynstoloryvers ts 0) WANTED coc. .1-16 | 7 55 
Sophomores, agr. and for...... (reesand/ SHMIDSe aac 2 ets |S DLINEY 0s cates 5 51 
Sophomores, agr. and for...... COLOR Yi oye rece cls oats Fiala vaenotle SDIINE eee 3 43 
Sophomores, women,......... Trees and shrubs.......... Spring 2 34. 
Sophomores, women.......... Plant histology............ sfejpnletar nes onal 6 31 
Freshmen, agr. and for......... MAR ONOMIY 2 5 esre sreceve ips evens SPRING errr) 10 79 
Freshmen, women............ ERAROMOUNY tro ecatete ey alceers Spine. Bevalomoa5i| 4 37 
Freshmen, AST AM GULOL.\s ety ster IBGE RMI Re eens sistas aae Fall. btecaites 3 14 
Freshmen, agr. and for........ Hits and seedse s.r Winter....... 6 83 
Freshmen, women............ Fruits and:seeds, 0... .2., Winterssi2 tk 6 41 
Freshmen, agr. and for........ BERINGINe see ue ce ete alee eases si 4 51 
Freshmen, women............ BeSiInnINg eae eevee es ee iclevs Wa eer vererstacore | 4 26 
MOLARElASS MOMMLOnap Newey Calecaie Grate) alatedenelehccecete islet ora aie elevate ceteue shor aierousiin ore ipetcueieinsbotarc| seis tee 2 606 
BOTANIC GARDEN. 
¥ : : 
Some of my recent reports give many details concerning freshets 


that damaged or killed some of the plants, and the continued efforts 
each fall to raise the earth up to or above high-water mark. Most of 
the soil for raising the garden was moved by team and scraper from 
the adjoining river bottom, leaving a tremendous cavity which was 
soon nearly filled by brush and other rubbish in variety. For additions 
to top soil much of the material came from the side of the bank below 
the garden, consisting of sand, top-soil and muck. For a long time 
past, the slow brook which flows through the midst of the garden was 
passed over in five convenient places by small rustic foot-bridges. After 
raising the earth from two to five feet or more the lower portion of 
the brook was at the bottom of a trench which spanned eighteen feet 
from bank to bank. These steep slopes were difficult to keep tidy, 
and were too steep to be easily cultivated. The State Board of Agri- 
culture cheerfully granted means to construct a small cement tunnel 
over 250 feet in length to take the place of the lower portion of the 
open brook. The cavity over the tunnel was filled, or is to be filled, 
and thus we add to space available, and get the plants above high- 
water mark. The upper portion of the brook, about two-fifths of the 
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whole where the banks are low are still covered by a nice variety of 
wild native plants so pleasing to most people. 

To secure dirt to raise the upper portion of the garden, the high 
bank on the south side occupied by honeysuckles, was lowered to high- 
rater mark. To get into the garden with a loaded wagon this fall 
an unsightly roadway is left beside the brook. Later in the season, I 
hope to give this portion a good lift, possibly all that may need rais- 
ing. 

THE HERBARIUM. 
Here are named the additions made during the current year: 


Seed Plants, Ferns and their allies. 


PATIL COME CEIONS) 5.80652) clerd sia Secs edi ee a tee eee eee oe err 70 
Ss. Me Tracy, Biloxi, Missy Specimens Cassava... acee sce ne eee 3 
Cri Baker, Weonomic plants, from {Cubaraar castes 0 ounce ae 34 
Byvexchange from, HUrope, G. bs 5s seth ae a ame te ha tee ee 237 
Wes Vis ioe hes om Sas a stee ae ate Siena eat Seance ee fection eee 66 
Mochi Pernald, Plants: from: Quebec. umn sented 2 ostaie oie Ae 122 


FUNGI. 


E. Bartholomew, Fungi Columbiana, Centuria XV and XVI ...... 200 
ALGAD. 

8, Collings Mascicles: Mascicle: X XUN sg Cte 2 ere casters ae Oe 50 

otal sadditions. for the; year ..i...:. "Fe: sybian ohOMsti bs verte eee cae oege 782 


GENERAL SUMMARY OF PLANTS IN THE HERBARIUM. 


Seed sk lants, (Merns and their) allies. ,. vas ies gee eee 81,227 
Mosses and Liverworts .............. MN etree Ss ls 3 2,010 
REINS 5 2 acdne Shed w. Wasa eed ae eRe ON oer pinto eo eee: 1,186 
PERL 5 fin aes avtracic Bae Eo ead am hadeearehiibe bats Oreck bas EOE DELe. «aoe 17,353 
BUPA . ie shke ate Mate ke BS De ee Gok an eee See ae 2,270 

Grand stotal: miebberhar iim :t.4 sig sh s aioe see dere he Eee 104,046 


THE ARBORETUM. 


This piece of land of about an acre and a quarter is just south- 
east of the delta where two roads meet, one from Lansing, one from 
North Lansing. Planting of seeds was begun in the summer of 1875, 
thirty-three years ago, and twice after enlarged to the east and to the 
south. In 1882, there were growing about 152 species of woody plants 
that were planted in rows four feet apart. In some cases the species 
were parts of several rows blocked in together. The soil is nothing 
extra, mostly sand or sandy loam. About twelve years ago, the south- 
west corner was fenced off with other land and used for a deer park. 
It is needless to say the deer soon killed all shrubbery and the bucks 
killed many of the young trees by rubbing with their horns. 

For eight or ten years students and others have kept a path open 
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extending diagonally across the lot in a northeast and southeast direc- 
tion, doing considerable damage to trees near the path. It is kept well 
littered with newspapers and other unsightly rubbish. Not satisfied 
to keep a path of reasonable width, it has grown wider and. wider, in 
places sixteen feet, on the margins of which small trees are cut and 
broken. 

At the time the planting was begun there were no patterns to fol- 
low; hence, many mistakes were made, such as placing blackwalnuts 
on the highest sandy land and chestnuts on damp soil. The late Prof. 
Bogue believed the failures to plant properly were as instructive as 
correct planting. I mention at random a few of the things that im- 
press me as interesting. A striped maple about five inches in diameter 
and eighteen feet high, now thrifty, in fruit, unique and uncommon; 
a dozen seedlings of the old French pear trees such as are found in 
Monroe, two of which have fruited; two rows of swamp white oak, 
the largest of which has a trunk barely four inches in diameter; sugar 
maples, most of which are much smaller than the largest which is five 
inches through a foot from the ground; the rows of European larch 
which were healthy and grew rapidly for fifteen years, when they 
began to decay and tip over; two canoe birches eight inches through, 
which have been peeled and otherwise disfigured; butternuts thirteen 
inches in diameter; white oaks seven to eleven inches; white ash seven 
to eleven inches; basswoods ten to eighteen inches; common locusts 
eighteen to twenty inches; chestnuts fifteen to eighteen inches; beeches 
ten inches; white oaks eight inches. 

There are white pines perfect in shape, straight, thrifty, tall, some- 
times with growth of three feet in a year. Last year some saw-flies 
devoured most of the leaves on the remaining trees of European larch. 
The locusts show scarcely a trace of any borers anywhere, although 
their sprouts have come up some rods from the first planting. 


MORE ROOM FOR CLASSES IMPERATIVELY NEEDED. 


This topic is mentioned as a matter of reference, not to inform you, 
Mr. President, for you have been familiar with the facts for ten years 
past. 

The present building for Botany was never large enough. Three of 
the class rooms were planned for certain special and small classes in 
using compound microscopes and they are too small and inconyenient 
for other classes, that we are now obliged to meet in them. It is of 
first importance that we have rooms for classes in plant physiology 
which the professors of agriculture and horticulture and forestry have 
urged for four years or more. 

All the botany taught is expressly planned to aid agriculture, horti- 
culture and forestry. For six years or more I have had to refuse 
students admission to our small class in physiology for lack of room 
and convenience to accommodate them, a thing that no other department 
of this college has been obliged to do. 

No horticulturist without a thorough knowledge of the principles of 
several departments of botany is capable of planning and conducting 
and interpreting experiments. 

Morton’s Cyclopedia of Agriculture contains these words: “To no 


46 STATE BOARD OF AGRICULTURE. 


science is the agriculture of this country so deeply indebted as to bot- 
any.” 

Dr. Lindly of England said: “Good agriculture and horticulture are 
founded upon the laws of vegetable physiology.” 

Ex-President T. C. Abbot made the statement: “Agriculture, horti- 
culture, forestry are applied botany, and botany is the only secure 
basis of agriculture.” 


STATE FAIR. 


Last year, 1907, I made two trips to the State fair grounds for the 
purpose of installing about forty plants of economic interest, such as 
Bermuda grass, wild oats, wild wheat, three kinds of wild potatoes, 
several new weeds, etc. I have made one trip this spring, 1908, and have 
increased the plants to fifty. 


DONATIONS TO THE DEPARTMENT. 


From C. C. McDermid, Battle Creek, plant of Asclepias tuberosa, 
bearing light-colored flowers. 

From A. G. Palcio of Durango, Mexico, specimens of native corn. 

From Samuel Alexander, Ann Arbor, ten living plants of wild sun- 
flowers, and asters. 

From 8. M. Tracy, Biloxi, Miss., plants of Cassava. 

In justice, perhaps, in this list should be enumerated the names of 
persons giving large numbers of separates, bulletins (bushels of them), 
and books for review or for use of students, but they have been omitted, 
partially at least, for the reason that they were all acknowledged 
by postal cards or letter. 

GIFTS TO OTHERS. 


To Director Woods, Maine, two species of Solanum. 
To S. B. Green, Minn., two species of Solanum. 
To Director E. Davenport, Lllinois, two species of Solanum; roots 
and seeds of two lots of orchard grass, and a large fescue. 
To Director Jenkins, Connecticut, two species of Solanum. 
To Director Brook, Amherst, Mass., two species of Solanum. 
The species of Solanum referred to were Solanum tuberosum, native 
of Mexico, and Solanum Jamesii, native of Arizona. 
Respectfully submitted, 
W. J. BEAL, 
Professor of Botany. 
East Lansing, Mich., June 30, 1908. 
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REPORT OF THE DEPARTMENT OF BACTERIOLOGY AND 
HYGIENE. 


President J. L. Snyder: 


Dear Sir:—The class work of this department has gone on in much 
the same manner as in years past. Two subjects were omitted because 
of the changes taking place in the Agricultural and Women’s courses. 

We are unfortunate this year in losing Prof. W. G. Sackett, who has 
gone to take charge of the Bacteriological work in the Agricultural Ex- 
periment Station at Fort Collins, Colo. Dr. Wetmore leaves, also, 
on account of her health. Dr. Otto Rahn is taking Mr. Sackett’s work 
and conducts it very acceptably. 

I desire to speak of the hospital conditions existing at the college. 
Miss Ketchum has done excellent work in caring for the ailing who 
apply to her and in managing the hospital. From our experience for 
the past year or two, we are convinced that more extensive hospital 
facilities will have to be provided, if we are to take care of the sick 
students. It is true that the hospital is large enough when all are 
well; but when an epidemic appears, each year, we are becoming more 
helpless to handle it. If this situation continues very much longer, 
we shall be brought face to face with a disagreeable situation, and we 
shall not be able to hold epidemics in check. I have experienced 
periods when we have had as many as four communicable diseases ex- 
isting here at one time. Under some such circumstances, it becomes 
exceedingly difficult to harbor and care for the sick, and also hold the 
communicable diseases in check. No one doubts the value of caring for 
the sick students properly, and also fighting epidemics appearing 
amongst the student body. It seems expedient, therefore, that some 
steps be taken in the near future to improve the hospital facilities. 
Accordingly, I recommend that this matter receive serious attention, 
and that something be done as early as possible. It is my belief that 
the cottage system for this place will be the least expensive and the 
most feasible and the most effective. These cottages could be located 
near the present hospital. 

Very respectfully submitted, 
CHARLES E. MARSHALL, 
Professor of Bacteriology and Hygiene. 
Kast Lansing, June 30, 1908. 
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REPORT OF THE DEPARTMENT OF FORESTRY. 


To President J. L. Snyder: 
The work of the Forestry Department from October 1, 1907, to June 
30, 1908, may be reviewed as follows: 


COURSE OF STUDY. 


The course of study as set forth in the 1906-1907 catalog has been 
followed during the school year. The number of students enrolled each 
term by classes is as follows: 


Term. Sophomores. Juniors. Seniors. 
COE seh au Ah 9 4 
Witee OOS, S'S k es man 49 9 3 
0) EU Pate a ee aE 25 8 3 


The new course of study adopted by the faculty will be taken up next 
September. The provision made in the new course for a six weeks sum- 
mer term on the Tosco County College Forest will facilitate the edu- 
cational work of the department, as in no other way under existing 
conditions could this much needed professional work be added to the 
course. 

The new course beginning with the Sophomore year is as follows: 


SPRING TERM. 
Ree. Lab. Hrs. 


Forestry 1. (Elements of Forestry): .....0... 36 48 
JUNIOR YEAR. 
Summer Term: 
Forestry 38. (Forest Mensuration) ......... 90 


Fall Term: 


Forestry 4. (Forest Dendrology) ........... 60 

Forestry 5. (Forest Field Methods) ......... 60 
Winter Term: 

Morestry 6: .(Morest’ Hastory,)) st. 0.0855, 800). 60 

Herestry Aas = Dendrology:) \ sir 2.5 6 Sac os ee 60 


Spring Term: 


Morestay 4. (Silyiculaune) 26 2a Gs 5 wn 72 
Forestry 8. (Forest Physiography) ......... 48 


SENIOR YEAR. 
Summer Term: ; 
Forestry 9. (Forest Management) .......... 90 
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Fall Term: Rec. 
Moresiny Le; «(Porest Taw). i... oie. ceed 24 
Forestry 11. (Forest Technology) .......... 120 
Oreste yi. tae CUMIN VELINE OS. oo ook ovk eo ss 36 

Winter Term: 

Forestry lla. (Forest Technology) ........ 120 
Forestry 9a. (Forest Management) ........ 36 
Forestry 13. (Forest Protection)........... 24 

Summer Term: 

Forestry 14. (Forest Investigation) ........ 120 
Boresiry 15, (Morest Policy) v.02) 5....0.-- 24 
Forestry 16. (Wood Preservation) .......... 36 


FOREST NURSERY. 


The dual purpose of the Forest Nursery is to supply demonstration 
work for students and to produce sufficient tree stock to meet the de- 
mand of the farmers in the State woodlot work. This tree stock is 
also used in replanting open places in the college farm woodlots. 
These college farm woodlots are a great help in practical demonstra- 
tion work. 

There is now on hand in the nursery the following stock: 

Coniferous, 4,635,464; Broadleaf, 1,228,924. 


FOREST EXTENSION WORK. 


Under a ruling of the State Board the department renders free as- 
sistance to farmers and land owners in making examinations and recom- 
mendations for the proper management of forest lands. 

To date 115 applications have been received and filed; twenty of 
which have been visited and recommendations made. Gratuitous dis- 
tribution of 3,377 forest trees was made to public institutions; 51,861 
were sold to applicants at cost; 26,736 were planted in the college wood- 
lot and farm. 

Great interest and enthusiasm is everywhere shown among farmers 
along the line of this woodlot work. 

In order to bring the possibilities of forestry more clearly before 
the land owners of the state I recommend the establishment of model 
forest plantations, made up of various species on different soils and 
sites. This work could be carried on by cooperating with the land 
owners; they furnishing the land and the department furnishing the 
trees free of charge. In accepting the trees the applicant should agree 
to care for and protect them for a period of years. 

Not until demonstration work of this kind is taken up and carried 
forth with energy will the land owners realize the possibilities of profit 
in the proper care and culture of their forest lands and waste places. 


COLLEGE FORESTS. 


The boundaries were run on the 42,000 acres owned by the college in 
Iosco and Alcona counties during the fall and winter and rough esti- 
mates were made of the standing timber. 

7 
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COOPERATIVE WORK. 


In cooperation with the Experiment Station the department has taken 
up the study of the preservative treatment of fence posts; 24,688 fence 
posts have been received and are undergoing treatment. 

At the state fair grounds in Detroit and Grand Rapids. forest ex- 
hibits of plantations and seed beds have been installed and are thriving. 

In order to cooperate with the U. S. Forest Service in the creation — 
of a national forest within the boundaries of the state, a map setting 
forth the public lands in the following eleven counties was prepared 

_by the department and sent to Washington: Alcona, Alpena, Cheboygan, 
Presque Isle, Roscommon, Ogemaw, Otsego, Crawford, Oscoda, Mont- 
morency. 

Mr. O. H. Stabler of the Forest Service was detailed to make pre- 
liminary examination of the lands in question and reported favorably 
upon withholding them from sale and entry for forestry purposes. 

For demonstration and exhibit purposes the following donations 
have been made to the Department: 

30 Axe heads, Simmonds Hardware Co. 

6 Axes with handles, Kelley Axe Company. 

26 Saws, E. C. Atkins Co. 

45 Saws, Henry Disston & Co. 

1 Saw set, E. C. Atkins Co. 

4 Saw sets, Henry Disston & Co. 4 

1 Saw swage, Hanchette Swage Works. 

1 Pruning knife, Kansas Pruning Knife Co. 

2 Portable Saw Mills, American Saw Mill Machinery Co.; DeLoach 
Mill Machinery Co. 

Maps and Diagrams, Hermance Mfg. Co.; Lidgerwood Mfg. Co. 

Letters of inquiry from parties desiring information upon Forestry 
matters are constantly on the increase; 4721 letters having been sent 
out sinee October 1st, 1907. 

Very respectfully, 
J. FRED BAKER, 
Professor of Forestry. 
Rast Lansing, June 30, 1908. 


REPORT OF THE DEAN OF ENGINEERING. 


Dr. J. L. Snyder, President, M. A. C.: 

Dear Sir:—I present to you, herewith, the report of the Dean of En- 
gineering for the fiscal year ending June 30, 1908. 

I entered upon the duties of my position on June 18, 1907. During 
the summer my attention was given largely to the work of equipping 
the new engineering building with furniture and otherwise preparing 
it for occupancy and use in the instruction work of the year to follow. 
In this work I was assisted by Professors Vedder, Sawyer and Newman 
whose requirements were consulted and met so far as possible. The 
actual work of installing furniture and other equipment was not begun 
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until September Ist and at the opening of college on the 25th of the 
same month the building was in a measure ready for use but the furni- 
ture was not wholly in place until after January Ist of the present year 
and the placing of apparatus equipment has been going on most of the 
time since occupancy began. 

The building was formally dedicated on June 22, 1908, the principal 
feature of the exercises being an address by Dr. R. C. Carpenter, ’75, 
of Cornell University, on the subject “The Education of an Engineer.” 
This address is printed verbatim at the end of this report. 

The building has added materially to the space and facilities for carry- 
ing on the work of the engineering departments. Some idea of its 
usefulness may be gathered from the statistics presented in Table I 
which shows the number of student-hours of work handled in each term 
of the year past. 


Table I. 


Student-hours of Instruction in Engineering Hall for the College 
Year, 1907-8. 


Subjects. Fall. Winter. Spring. 
omit EOIN CC RIN SO le aes hes ee ass 1006 1207 1269 
rawr and Wesien fh 2 2 ke ce a 2647 2812 1654 
Prec Lica MH MGMECrINE SL. Pee ee 331 267 217 
Mechanical Engineering ............ sere ae 1554 - 1409 1349 
PUM INESTEL ALA CS 5.) Pirarer tia tac ares sce ae ele bc 3/ee Blave sl eo 1865 1386 1974 
Lis ES CEL stg AE CERN, rR ee 730 1204 1097 
LD EEC, SI ap 2 OAS a 56 642 184 
RGR at anti ee, Oo SUR AMR, OD SER S189 8927 T1744 

Department. Fall. Winter. Spring. Average. 
Civil Engineering & Mathematics. . 2871 2593 3245 2902 
Prawine and Design”. .s..-cens <s « 2647 2812 1654 2371 
Electrical Eng. and Physics ...... 1061 1471 13814 1282 
Mechanical Engineering .......... 1554 1409 1349 1437 
| EET TS TSBs, AAS a ES AR 56 642 194 297 
NEY Feri SCs tel a en ong APN S189 8927 T754 8289 


Table I also shows that some space was utilized by the English de- 
partment, and considerably more by the work in mathematics and 
physics which are allied organically with the departments of Civil En- 
gineering and Electrical Engineering respectiveiy. 

Some of the instruction given in the building in mathematics, physics 
and drawing has been for students in agriculture and home economics. 

The floor space in the building, exclusive of the halls, toilet rooms, 
and library have been assigned to the several departments as follows: 
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Table II. : 


Civil’ Engineering and Mathentaties ... 260.00 sins «4 cea us eee ee 9730 
Drawing And VES aisle aise gie.nin « 54a = posi ence Se eae ee 9570 
Electrical Mngineering and: Physics 442.425 4 j:.4-nees se eee ee 11950 
Mechanical (MMGIneCeri ne 505s, 5.0: ¢sietd wie soe otk epee el eee aN oneae 9420 

OCA ae aacieccit, MA en eM a Le aL teh chan yh Myths am 40670 


With the reservation that recitation and lecture rooms are assigned 
by the Dean as the several interests to be served shall seem to warrant 
when the program for each term is published. 

A drafting room on the top floor and the cement laboratory on the 
ground floor have not yet been equipped, and the library has not been 
opened for use as such, although the furniture is in place. 

The vacant drafting room is used at present as a store room for the 
general college library. The cement laboratory will be equipped during 
the coming year, and arrangements will be made for the use of the 
library by transferring to it the engineering periodicals from the gen- 
eral library and the technical books of the several departments together 
with some from the general library. 

It appears that the building is already well occupied and in fact some 
department rooms are inadequate for their purposes. Before very long 
the building will be overcrowded and provision will have to be made 
for physics work elsewhere, as well as for other work now conducted 
in the building, or the building itself must be enlarged. 

The old mechanical building is now used exclusively for shops, the 
following changes having been made: 1st, the east wing is now a single 
room devoted to foundry work. 2nd, the machine shop has been ex- 
tended to occupy the old drafting room and offices of the first floor. 
3rd, the wood-working department occupies the entire second floor. 4th, 
the forge shop occupies the space formerly used for wood turning and 
engineering laboratory. 5th, wash and toilet rooms have been placed 
in the old engine room. 

These changes add materially to the space for shop work, but the 
arrangement, especially for wood working, is not ideal and eventually 
new shop buildings must be erected. 

The enrollment of engineering students for the year past is 485, dis- 
tributed in the several classes as follows: 


Table ITT. 


RSEERPIOIERS © cho. ty cncccd wigs hve hak 6 ok $2 ice PEELE lege at Lm > eee eed 47 
SU ABTL UTR ng 58 SEs. dns eee Hato ah, cokes TRS yo LES cot Et NL abt vs he OS 63 
PN MORMOTORS ! 5:25 one oeleiwid Sg yava eval Shenie ws) a pretecriptedet a apa aan Ts 92 
Oa PREC U:: J) cs sys) da iho Niprecarsedle iar Seen eee ea eh eh) eae ene 174 
SPL ERORMINGR Cha fe, ca Le hee Rae ee ee Allan stt a ene 100 
PION Sse nde 2a (alan te of esqounenys abage See Bab ueaenene ~he Bie ee 9 


EGET Go Sin" ctic ails ss dos atatetendteme ates ots ave bie abe at tara. ot Aven 485 
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The number graduated was 45. 

The enrollment of engineering students from 1885 to the present time 
is shown in Plate I. I estimate that the enrollment in engineering 
students for the ensuing year will be 600 students. The number of 
teachers giving their whole time to instruction in engineering subjects 
during the year is as follows: 


Table LV. 


Department. Teachers. 
iM Ei TTI gees Saar od ho ass xh las buiel Sloss, ola, wc )oheinn die SSH 5 
area A TTC SUS Fy arsed ov akan ance ioe aot onsen sre myenayenor aca 5 026 Geese 3 
Hiccirical -Pneimecring. and sPAySiCS)<... 25) 2 260. « ds osteo oe sc ce 3 
ME Hate aR PUNE TUNE 20500 os. aieiales sake wien e Sheje oa eereras 10 

eed ree eee eS ce Che ona ca ie Gres sg Sante 21 


In addition, teachers of these departments, have given instruction in 
general subjects to students in other courses than engineering, using 
room and equipment of these departments as follows: 
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Table V. 

Department. Teachers. 
Drawand sme esi en os 2 yet a. oo sae elaie ats alps a 1 
Electrical-Engineering and: Physies? .~->. 32265 ssc eerie 2 

PNG ADS 525 se OPE cpa a8 os ao is, wd eine SOR ea hee eS eae ee 3 


And, also, the instruction in all subjects in mathematics has been 
administered from Engineering Hall and a portion of the instruction 
given in the building, this work requiring six teachers not included 
in the above enumerations. 

The personnel of the engineering teaching force is as follows: 


CIVIL ENGINEERING AND MATHEMATICS. 


H. Kk. Vedder, Professor. 
W. B. Babcock, Associate Professor. 
S. C. Hadden, Instructor. 
©. Gunderson, Instructor. 
A. Ii. Jones, Instructor. 
G. James, Instructor. 

W. B. Wendt, Instructor. 
W. R. Cornell, Instructor. 
J.T. MeVey, Instructor. 
G. A. Heinrich, Instructor. 
C. A. Pierce, Instructor. 


= 


DRAWING AND DESIGN. 


C. Newman, Assistant Professor. 
‘aroline L. Holt, Instructor. 

C. H. Harper, Instructor. 

W. H. Perkins, Instructor. 


ELECTRICAL ENGINEERING AND PHYSICS, 


A. R. Sawyer, Professor. 
W. L. Lodge, Instructor. 

©. W. Chapman, Instructor. 
E. N. Bates, Instructor. 

W. H. Wadleigh, Instructor. 


MECHANICAL ENGINEERING. 


G. W. Bissell, Professor. 

L. L. Appleyard, Assistant Professor. 
J. A. Polson, Instructor. 

A. C. Mehrtens, Instructor. 

L. L. Chappelle, Instructor. 

K. C. Baker, Instructor. 

A. P. Krentel, Instructor. 

W. R. Holmes, Instructor. 

C. C. Wilcox, Instructor. 

A. Smith, Instructor. 
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The College, as well as the engineering departments, mourns the 
death of Prof. W. 8. Holdsworth, whose manhood and ability as teacher 
and artist left an indelible impress on his neighbors, colleagues and 
students. Prof. Victor T. Wilson, Pennsylvania State College, has 
recently been appointed Professor of Drawing and Design. In 
the interim Prof. C. Newman has been in charge of the work. His 
long association with Professor Holdsworth in the work of the depart- 
ment, and his knowledge of the details of the work and his conscientious 
interest have made his services of great value during the year. He 
will continue his connection with the department. 

A revision of the course of study in engineering has been undertaken 
and the revised course to the end of the sophomore year has been pub- 
lished in the catalog recently issued. 

The changes are not radicai but are made to remove certain incon- 
gruities and to equalize the work of the various departments in the 
three terms of the calendar. The fundamental idea of a general en- 
gineering course, strong in foundation studies and broad in general 
features will be maintained. It is thought that such a course better 
fits our students to take up engineering work as it comes, than would 
a series of highly specialized courses in the several branches of en- 
gineering. The records of our graduates are strong confirmation of 
this policy. 


Regulations have been enacted by the faculty by which graduates of 
the engineering course in this college, who have proven their ability in 
the practice of engineering may be granted professional engineering 
degrees. The details of the regulations are set forth in the catalog. 

I cannot conclude this report without calling your attention to a 
matter which vitally concerns the engineering work at this institu- 
tion, not to say the work of the college as a whole. I refer to the salar- 
ies of the instructing staff and the amount of teaching work required 
of them. 


SALARIES OF THE INSTRUCTION STAFF. 


While the institution was yet small as measured by the enrollment, 
the heads of the departments could and did know the students indi- 
vidually and the students received the impress of strong men, a con- 
dition promotive of high efficiency in college work. There were then 
very few teachers of instructor grade. With the growth of the college, 
the necessary expansion of the teaching force has been made by em- 
ploying instructors and assistants at low salaries, which in engineer- 
ing and related subjects, has unavoidably resulted in securing many 
men of entirely inadequate experience or faculty for engineering teach- 
ing, and whom, after training to our needs, we could not retain, on 
account of superior inducements offered elsewhere. 
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Taste 6.—Instruction staff. 


Number and grade. Average yearly salaries. 
Yea Students | Annual 
Se enrolled. | income. 
Assistant Assistant 
Professors.| professors. |Instructors.| Professors.| professors. | Instructors. 
10 OO Tian oe $1,770 00 |$1,000 00 |.......... 173 |$65,060 00 
11 2 7 113975200) |/13350100))|). $650) 0012. a2 nee 67,306 00 
11 7 6 | 1,954 00 | 1,070 00 C88 OM aie ae 99,312 00 
12 10 12 | 1,866 00 | 1,255 00 CASLOOI en eee 184,973 00 
11 10 19 | 1,909 00 | 1,355 00 GSOVOO We 5. kaaee 205,081 00 
15 6 29 | 1,906 00 | 1,233 00 68400 |e Be cca 208,373 00 
16 Z 40 | 1,975 00 | 1,340 00 773 00 950\:5 sc. Leeks 
19 11 51 | 2,191 00 | 1,306 00 825 00 1,191 |325,000 00 


Table VI gives certain information concerning the number, grade 
and salaries of the instructing force at several periods in the past 
twenty years or so of the college history. By way of summary it may 
be noted that in 1885, there were twelve professors (including assist- 
ant professors) for 175 students, or one professor for fifteen students. 
In the past year there were thirty professors and assistant professors 
for 1191 students, or one professor for thirty-nine students; the total 
instuction force in the past year was eighty-one, being one instructor 
for fifteen students. Adding to the number of professors those of 
instructor grade who receive as much salary as some assistant pro- 
fessors, there were thirty-eight high grade instructors during the past 
year or one for thirty-one students. <A legitimate conclusion from these 
figures is that the efficiency of our instruction has been materially and 
seriously reduced. 

The increase in material equipment which has been made in the 
period since 1885, cannot be considered as adequate compensation for 
the marked reduction in teaching efficiency which is shown by the large 
addition of teachers of instructor grade of which there were none in 
1885, and of which there are now fifty-one whose average salary is 
only $825.00 and of whom thirty-nine receive less that $825.00. The 
above figures apply to the whole college, and are not uniform for the 
several departments. The average salary for the instructor grade in 
agriculture is $1,003.00, in mechanical engineering, $844.00, in civil 
engineering and mathematics, $800.00, in electrical engineering and 
physics, $880.00, in drawing, $716.00, and in all engineering depart- 
ments is $812.00. The last comparison forces the conclusion that the 
grade of engineering instruction offered here should be materially 
raised, and so doing, on account of the large relative enrollment in 
engineering, would raise the efficiency of the institution as a whole. 

To act upon the suggestive facts above set forth would of course in- 
crease the salary budget but we are behind many other state institu- 
tions in the matter of average salaries in all grades as well as in the 
percentage of total income expended for salaries. 

The Carnegie Foundation for the Advancement of Teaching has re- 
cently issued a bulletin on “The Financial Status of the Professor in 
America and in Germany” from which it appears that of 46 state col- 
leges and universities expending more than $45,000.00 annually for 
salaries, there are only three institutions which spend 34 per cent only, 
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or less of their total income for salaries, this being the percentage for 
this institution. The average percentage is 53. Also 29 institutions 
pay the same or a smaller salary than we do to full professors, 6 to as- 
sistant professors and 10 to instructors, the average salaries for the 
respective grades in the 46 institutions being, $2,201.00, $1,414.00 and 
$961.00. Also, there are 20 institutions for which the teaching salary 
expense per student enrolled is the same or less than for this college, 
viz.: $161.00, the average being, $176.00. 

These figures, after making all allowances for varying conditions, 
are significant and point forcibly to the necessity of increasing the 
salary budget for this institution, both as a total and as a scale for 
the several grades, if we would maintain our reputation as a high grade 
institution. 

The ideal scheme of salaries should include a plan of promotion in 
the several grades, so that new men would know what prospects are 
before them if they render satisfactory service. Under present arrange- 
ments at this college we frequently cannot attract desirable men, not 
only because of low initial salaries, but also because of indefiniteness 
of reward for good effort. 

After a careful consideration of the whole question I suggest the 
following scale of salaries as appropriate to this institution: 

Instructors: First year, $900; second year, $1,050; third year, $1,- 
200; fourth year, $1,400. 

Assistant Professors: First year, $1,600; third year, $1,800; fifth 
year, $2,000. . 

Professors: First year, $2,500; third year, $2,750; fifth year, $3,000. 

I also suggest that the number of teachers of instructor grade be 
kept down to one-half the total instruction force and that a substantial 
increase in the number of men of assistant professor grade be made 
for the engineering work at this college. 

“The ideal. professor is the man who knows his subjects not merely 
as they exist in printed rules or texts, but as they have lived and grown, 
in his thoughts and have been tried by his practice, a man whose fund 
of information is large and whose professional experience has led him in 
broad lines. He is not only a masterful teacher, a leader of thought 
in the field he represents, but is one able to stand among professional 
men and aid in their discussion of practical problems. * * * * * * 
The presence of one or two fine men, however, is not sufficient for the 
modern state college of engineering, but in these later days the staff 
must be strong numerically as well as individually.”—Dean W. F. M. 
Goss, College of Engineering, University of Illinois. 


AMOUNT OF TEACHING REQUIRED OF MEMBERS OF THE INSTRUCTION STAFF. 


“The effect of engineering research is so great in stimulating the 
activities of professors and students, and in maintaining correct ideals 
with reference to all things mechanical, that no state college of en- 
gineering is to be regarded as performing its full function, which fails 
to devote a portion of its energies to such investigations.”’—Dean W. 
F. M. Goss, College of Engineering, University of [llinois. 

This opinion is the concensus of all engineering educators and, judged 
by it, the engineering work at this college is weak. To repair the weak- 

8 


5S STATI, BOARD OF AGRICULTURE. 


ness requires that the leaching and other routine duties of some men 
in each department should be adjusted so as to permit them to under- 
take and direct investigation work in much the same way as is now 
done in agricultural lines where the state college and the experiment 
station are in the same institution. It is to be hoped that the McKinley 
Engineering Experiment Station Bill, now pending in Congress, or 
its equivalent will put us in position to take up investigation work 
actively and usefully. In the meantime it is imperative that some 
work of this kind be instituted and consumated in order to infuse into 
our work a real spirit of enthusiasm such as numbers and material 
equipment alone can not give to us. 

To sum up the whole question of engineering teachers we need more 
money for men, enthusiastic men, eifted for teaching and scientific 
work. With such an endowment the work will produce results of un- 
fold value to our students and the institution. Without it there is only 
discouragement for all concerned. 

In conclusion I desire to express my appreciation of the hearty co- 
operation of the college authorities and of the engineering staff which 
has been given to the Dean of Engineering during “the past year. 

Respec tfully submitted, 
. W. BISSELL, 
He of Engineering. 
Kast Lansing, Mich., June 30, 1908. 


THE EDUCATION OF AN ENGINEER. 


ROLLA C. CARPENTER, LL. D. 
Address at the dedication of Engineering Hall, June 22, 1908. 


Engineering can be defined’ as an application of the laws of nature 
as revealed by a study of the physical sciences to the practical and 
useful arts. It deals with all branches of industry which are founded 
on or related to the physical or chemical sciences, and is divided into 
numerous branches depending upon the field of application. 

In very early days such engineering as was practiced related solely 
to the art of war. [Even in the days of the Romans the art was con- 
siderably advanced and the military engineer was a man of great im- 
portance. He was depended upon for and produced plans of fortifica- 
tions and instruments of warfare, many of which even at the present 
time would be considered as showing considerable knowledge of the 
properties of materials and the laws of action of mechanical forces. 

As time progressed the demand for public works and large construc- 
tions such as light-houses, roads, docks and apparatus for handling 
heavy machinery led to the development of a class of engineers whose 
productions were devoted to civil rather than to military purposes. 
These engineers were distinguished from the military engineers by the 
term “Civil.” 

The term “Civil Engineer” included practically all members of the 
profession not carrying on military work until approximately 50 years 
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ago. At about that time there was a further subdivision of the pro- 
fession into special branches, as for instance Mechanical and Mining 
and in later times Electrical. 

The latter subdivisions have become of great importance during the 
last 20 years, because of the great development of the manufacturing 
and electrical industries in this country. 

The mechanical and electrical branches have created special fields 
which are now well recognized by the engineering profession generally. 
It is also interesting to note that the development of these branches 
has acted to practically limit the term “Civil Engineer” to a specialty 
as narrow as the other branches. Thus at the present time while the term 
“Civil Engineering” might in its broad sense cover all branches of 
engineering not military, as a matter of fact the actual civil engineer 
is one educated for special work and generally with a practical train- 
ing for only one branch of engineering. 

Neglecting military engineering, we find that in the field of education 
there is broad recognition given to the professions of Civil, Mechanical, 
Electrical and Mining engineering; in addition special branches of en- 
gineering comprehended by a single industry are also often recognized. 

Considering the various branches of engineering as ney exist to-day, 
the fields of ‘industry covered are practically as follows 

Sivil Engineering: Devoted principally to surveying, ‘construction of 
static structures, bridges, dams, etc., and to public works. 

Mechanical Engineering: Devoted principally to dynamic structures, 
including machines, engines of all kinds, construction of machinery and 
factories, and operation of works. 

Electrical Engineering: Devoted to the application of electricity, 
principally to mechanical engineering constructions. (This is generally 
considered a branch of Mechanical Engineering and in most institutions 
there is a tendency to bring the mechanical and electrical engineering 
courses together except for certain special studies.) 

Mining Engineering: Application of engineering to mining opera- 
tions. It includes surveying, assaying, mining processes and machinery. 

The number of sub-branches of engineering relating to the special 
industries can it is evident, be as numerous as the industries themselves. 
Among the sub-branches of engineering mainly mechanical which are 
organized into national societies may be mentioned heating and ventilat- 
ing, marine, automobile, electric railroad, railroad master mechanics, 
sanitary, ete. 

From the above it is noted that these various branches of engineering 
differ from each other principally as to the field of application and the 
character of industry dependent thereon. 

The above statements tend to give an idea of the work required of 
an engineer. It is to be noted that this work covers nearly the entire 
field of human activity. It is an engineer’s business to wnderstand and 
control the forces of nature. We owe all our great productions in 
practical lines to the engineer; it is he who designs and takes in charge 
the construction of our*bridges, our railroads, our engines, our electrical 
machinery and all the great practical applications of science. 

There is a difference between engineering and invention; invention, 
in order to produce practical results, may require the services of an 
engineer and may involve engineering but nevertheless the work of an 
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engineer is materially different from that of an inventor. The differ- 
ence is so great that it is rare to find that a great inventor has the 
practical instincts or the ability to produce practical results which 
must be possessed by the great engineer. No college course could safely 
undertake to give instruction in the “art of inventing” if any such 
art can be said to exist, but it should instruct in the underly’ ing sciences 
whose field of application if extended into new domains might lead to 
discoveries which we term invention. It is true, that many engineers 
in carrying out engineering work have had occasion to take out patents 
or to make what might be termed a minor invention; but this class of 
invention is more in the nature of design, and while in many cases 
it may have proved remunerative it pertains rather more to the field 
of engineering than to the field of invention. 

While engineering does not necessarily include invention, it is in many 
respects closely allied. An invention may be defined as a discovery 
in the application of the forces of nature which results in the produe- 
tion of new machines or new processes. Tngineering makes the dis- 
coveries of the inventor of practical use by giving shape and propor- 
tion to all the parts and reducing: the invention to a practical and 
useful form. The engineer extends the field of practice by experiment 
and research rather ‘than by brilliant discovery. In his productions, 
if he is not confined to the field of practice with its definite and well- 
known boundaries, he extends the field of development cautiously and 
slowly and only to such an extent as warranted by well-known theories 
which are proved, checked and verified so far as may be by experi- 
ments. This makes the development of the engineer’s art a slow one 
since it is rarely ever safe or prudent to base large expenditures of 
money in great constructions or results of theoretical considerations 
unproved by practical experience. 

Serious mistakes have resulted where engineers have not been con- 
tent to follow the slow period of development through the natural pro- 
cesses of design and practical trials, one striking reeent example of 
which is the failure of the Quebec bridge, which failure never would 
have occurred had the form of the bridge and the proportion of its 
parts been the result of a slow development instead of the applica- 
tion of a theory whose coefficients were developed only for lighter and 
smaller structures. 

What an engineer does is largely the work of application of well- 
known laws of nature along well developed lines to fields of industry 
whose limits are well defined or at best are extended slowly. 

The above consideration of what an engineer is required to do also 
gives somewhat of an idea of what an engineer must know in order to 
produce satisfactory results with the least waste of energy and money. 

It is also evident that if an engineer is to succeed in his various 
undertakings, he must be an educated man and must understand the 
laws of nature and the method of application of these laws so far as 
such information can be obtained from the schools and colleges. 

When the fact is considered that very few of the engineering schools 
have an age exceeding 50 years, it is clearly perceived that the early 
engineers and many of those who have e performed the most noted achieve- 
ments, did not possess the special college training which is now be- 
lieved essential for good engineering. The early engineer often arrived 
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at his conclusions from studies based on experience with similar pre- 
vious constructions, and his knowledge of the laws of nature obtained 
perhaps in unsystematic and laborious ways and often imperfectly, 
but obtained in some manner, was sufficient to enable him to design 
and produce constructions which while safe and reliable did not extend 
the field of practice to any great extent. 

As illustrating the achievements of the early engineers without a 
general college training it will suffice to mention James Watt, who is 
often classed as a great inventor. A study of Watt’s life, experience, 
and so-called invention must lead to the conclusion that his work was 
principally engineering and the success which the steam engine at- 
tained under his hands was due more to the engineering processes of 
construction and dey elopment than to the fact that its condenser was 
separated from the engine cylinder. Watts was perhaps as well trained 
for this work as any man at that time living, since, although not a col- 
lege student himself, he had all the benefit which could arise from the 
use of the scientific apparatus of Glasgow University and the advice 
of the most scientific men of his time. The practical results which he 
produced were largely due to the engineering improvements brought 
about by the use of better tools and better Ww orkshops and the training 
of workmen in the art. As illustr ating the low state of the engineering 
art at the time of Watt, I may mention the fact that Watt, after three 
unsuccessful trials in the casting of a cylinder for his engine, expressed 
himself as greatly elated when a cylinder was secured which was not 
more than Ve inch out of round. The engineering genius of Watt and 
his associ ee overcame such difficulties and the development of the 
steam engine, which was in his hands extremely rapid, was assured 
more, by engineering advances and developments than by invention. 

From the consideration of what the engineer is required to do, much 
light is thrown upon what he must know and some of the fundamental 
things which he must study. 

It is evident that if he must make application of the laws of nature 
he must be familiar with them to as great an extent as possible. In 
colleges these laws, which are of principal value to the engineer, are 
te geht under the head of Physics and Chemistry. It is at once evident 
that in some branches of engineering the composition of materials 
and the internal molecular laws governing such composition as taught 
in Chemistry may be of little importance whereas in certain other 
branches of engineering the laws of nature as revealed in Geology and 
Mineralogy may become of great importance. 

The engineer must also be familiar with the tools for using and 
applying the laws of nature; hence he must know mathematics. Mathe- 
matics are the tools necessary in all computations, estimates, and all 
the preliminary engineering calculations essential for the production 
of a successful result. 

Fundamentally, then, the basis of all engineering studies is a train- 
ing in 

Mathematics, 

Physics, 

Chemistry. 

I lay great stress on these particular studies for they are often dis- 
tasteful to the student, for the reason that he does not perceive any 
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immediate practical use and does not like to put forth the hard mental 
work required to master and understand them. I wish to state to 
such students that in my opinion these fundamental scientific studies 
are the most important in a practical way of any taught in the engineer- 
ing courses. One reason which makes them of great importance is 
this fact that the fundamental studies are usually of such a nature 
that if they are not acquired in college they will never be acquired 
in after life. The practical application of these fundamental studies 
gives uS Our various engineering courses and if one is well grounded 
in the fundamental studies the practical applications can often be 
obtained as well or better outside of a college course as in the course. 
To an engineer, the most important of all fundamental studies is with- 
out doubt mathematics. It is true that many noted engineers have 
succeeded in certain lines of work without the use of much mathematics ; 
but it is not certain that even in those lines of work they would not 
have succeeded better and produced better results had the training 
in mathematics been better. 

I feel sometimes that a few engineers have decried the advantages 
of the higher mathemetics simply because they have not been required 
to practically apply them to any great extent, and they have entirely 
overlooked the fact that the logical training produced by the study 
of mathematics has been to them of great practical use even though 
many of the applications have been unused. 

The hard beaten and closely defined paths of mathematics give little 
opportunity for flights of the imagination or the poetical dreams of 
fancy. However, its logical methods produce precision of thought, 
accuracy of statement and soundness of conclusions without which an 
engineer could not produce useful or practical results. 

I should also add as a fundamental study for an engineer, English 
since there is no profession so much dependent upon description as 
relating to the development of any engineering work in question, the 
probable expenses and the financial results produced. It is perhaps 
fair to state that few engineers have succeeded who are not to a great 
extent masters of their mother tongue. They might be deficient in _ 
the art of spelling without serious detriment, perhaps, but not in 
the art of speaking or writing if they succeed as engineers. 

For these various reasons, English should occupy an important place 
in the course of every American engineering college. <A criticism of 
many of the English studies taught in our colleges can be made on the 
ee that they are not confined to teaching students how to use the 

English language but on the other hand, waste the time of engineering 
students by taking up matters which although of interest to the 
Specialist in language, is of no earthly value to a man who merely needs 
to learn its use. 

It is necessary that an engineer should know how to apply the funda- 
mental studies of a college course so as to produce practical useful 
results. ‘To secure that end, students in college courses should be trained 
by lectures, recitations and laboratories in the application of mathe- 
matics, physics, chemistry and English to the various specialties which 
they propose to master as a preparation for their future work. These 
specialties I will not discuss in this place, since they must necessarily 
differ in different colleges with the time available for instruction, con- 
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veniences at hand in the laboratory, and yarious surrounding cireum- 
stances. 

The student should also be expected to obtain a certain amount of 
manual training which shall give him skill in the handling of the in- 
struments of his profession, and it is right and necessary that he should 
become practically familiar with surveying instruments, shops tools 
and drawing instruments, and should have as much practice as the 
time at hand will give in those particular branches. 

In my opinion the practical training which is obtained in the shop, 
drawing room or surveying is valuable to any engineer even though 
his line of practice may take him into other fields. I believe that an 
engineer should be trained in as many of the practical branches of 
the art he is to follow as possible, while he is in college, although it 
is doubtless that such training could be obtained in greater amplitude 
after the college days were over, in a practical profession. The col- 
lege training has the advantage over the special training obtained 
later that it is generally broader and more fundamental, and it is given 
the student as an application of principles which have been enunciated 
in text books and laboratories. It presents the matter from a field 
of view different from that of later life and one which is more bene- 
ficial, since it involves the method of application of theoretical prin- 
ciples giving a broader and more general culture. 

It is unquestionably desirable for the engineer to know foreign 
languages, philosophy, economics, history, etc., for the same reason 
that these studies are desirable for any educated man. These studies 
will doubtless give him a broader view of life and a culture desirable 
for an engineer to have and unattainable without them. The practical 
question which is of great importance respecting this class of studies 
is the amount of time that can profitably be devoted to them. 

The engineering courses as they are at present constituted require 
four years of,a student’s life and have very few of the so-called cul- 
ture studies as enumerated above. The tendency of recent times has 
been to reduce rather than increase the number of so-called culture 
studies because of the pressure to give the student more technical 
work in his college course. This desire to make the student practically 
familiar with nearly all the applications of engineering principles to 
the various engineering industries has led in late vears to the intro- 
duction of a great many special studies and I am afraid in some cases 
to the reduction in time which had previously been given to the funda- 
mental studies, especially mathematics and its application to physics 
in the broad fields of mechanics and hydraulics. 

My own impression from a long experience with the education of en- 
gineers is that we have carried this application to special studies 
somewhat too far in many instances and by so doing have weakened 
rather than strengthened the engineering student. It is my opinion 
that the fundamental studies well and thoroughly taught, together with 
methods and practice in application to the principal engineering pro- 
cesses, give us better educated and more capable engineers than the 
forcing “of students through a long list of studies of application, to 
each of which can necessarily be given only a limited time. This 
raises the question as to whether or not we have improyed our sys- 
tems of engineering education, 
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It is frequently claimed that the old fashioned engineering course 
of 30 years ago with its limited number of subjects did produce en- 
gineers as good and great as those which are now educated in the 
modern engineering college with its more complete course and _ its 
highly developed and organized laboratories, and that this fact con- 
stitutes an argument against our present elaborate equipment and 
course. It is probable, however, that the engineer educated in the col- 
lege of 30 years ago could not compete or hold his own under the 
same conditions with the recent graduate of the engineering course. 
The men of to-day are better and more thoroughly trained both along 
general and fundamental lines of engineering as well as in the special 
applications. It is not to be doubted that the engineering school of 
thirty years ago produced many successful and great engineers. The 
greatness of a man in any profession is in a large measure dependent 
upon his opportunity, the amount of competition and the surrounding 
conditions, so it is not certain that under different circumstances, 
limited opportunities, and greater competition, the earlier and less 
educated engineer would have succeeded so well. Hence a comparison 
of the work done in different generations is hardly a fair one from 
which to draw conclusions as to the value of an educational training. It 
is my own opinion that the engineering college course of to-day produces 
better trained men than the course of thirty vears ago. These men are not 
only better trained but they are better able to solve the engineering prob- 
lems which arise and in many cases are producing results not dreamed of 
or considered possible thirty years ago. I am, however, of the opinion, that 
the college engineering courses will become more successful as they 
increase the thoroughness of training in the general fundamental studies 
and as they make ‘the students thoroughly ‘understand the application 
of the fundamental principles to practical construction. For this latter 
purpose extensive laboratories, shops and drawing rooms are required, 
since it is impossible in practical life to secure the training and its 
method of application in a broad and fundamental manner to practical 
constructions. 

While engineering is founded upon the application of the laws of 
nature, as expressed in various sciences, it also depends to a great 
extent upon the results of experiment and research. The immutable 
laws of nature call for a perfect mode of operation and perfect mater- 
ials to produce theoretical results. Such materials are not to be found 
by the engineer. No operation conducted by man is perfect; as a con- 
sequence all results fall short of the theoretical. The engineer must 
know how close to the theoretical results he can reach in actual practical 
construction. Such knowledge comes only from research and experi- 
ment which gives coefficient and constants which enable him to calcu- 
late with rez 1sonable certainty how far the practical results will deviate 
from the theoretical. This indicates that an engineer’s knowledge must 
be a combination of the theoretical and the practical, and that he must 
make both branches of knowledge harmonize with each other or his 
results will be unreliable and uncertain. 

The question has been frequently raised, especially during the last 
year or two, particularly by our friends who are interested in educa- 
tion along the so-called classical courses, as to whether or not the en- 
gineering courses afford sufficient studies to make the engineer a broadly 
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educated man. Such discussions have been of intense interest to en- 
gineers and they have generally conceded that additional so-called cul- 
ture studies in history, economics and philosophy would doubtless be 
desirable for the engineer, although I do not know that any engineer 
has admitted that mental discipline of high value was not obtained in 
the arduous mental work required to complete the various engineering 
studies. It is also interesting to note in this connection that the en- 
gineering college course has obtained an excellent reputation as being 
of great value to men having business interests of any kind, and this 
has been one of the reasons why there has been during the last few 
years, such an increase in numbers in the engineering courses and 
corresponding diminution in the old classical courses. I am certain 
that Sibley College has graduated in its engineering course many stu- 
dents who never expected to be engineers but who took the course 
believing that the combination of theoretical-practical training would 
give them culture of a useful kind which would be of more benefit to 
them in business than that obtained in any other course. As indicat- 
ing how prevalent such sentiments are, I merely quote a few words 
from a recent letter of a graduate in our course of mechanical engineer- 
ing: 
“T am intruding further upon your time only to say that since 1896 
I have been permanently located in Toledo, engaged in real estate 
development. My technical training, however, stands me in good stead 
in the work I have to do, and I seem never to lose the deep interest 
I have aways had in mechanical matters.” 

It has even been proposed to increase the length of the engineering 
course by requiring additional studies along the lines of philosophy, 
economics, history, ete., and such a proposition has been received with 
considerable favor by most of our engineering papers and by a few of 
the engineering colleges. This proposition if accepted would require 
the students to spend an additional year in obtaining what are fre- 
quently called culture studies before taking up the technical work. 
The objections which have been urged to such requirements are mainly 
those of a practical nature. It is not, for instance, certain that many 
students who are now able to take the engineering courses could afford 
either the time or money for the additional culture studies which have 
been suggested. It is not certain that even if these additional culture 
studies were taken the men would become better engineers or that they 
would be better trained for performing any work which engineers, are 
required to do. It is generally considered a calamity if a man is kept 
in college too long. The effect of too long a course is to dampen his 
enthusiasm and reduce the energy which is necessary in order to ob- 
tain and successfully prosecute engineering work. 

There is danger as well as benefit in the proposed addition to the 
engineering course and for that reason the large engineering colleges 
are proceeding cautiously in increasing the length of the course although 
generally agreeing as to the advantage of ihe additional year for the 
broader training. 

The engineering courses during the last thirty years have been greatly 
advanced in colleges principally by increasing the entrance requirements. 
As an illustration, the entrance requirements for the courses in Sibley 
College take two more years in high school at the present time than 
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in 1890. At the present time two years of foreign languages, one year 
of English, one year of mathematics, in addition to that required in 1890, 
are required at entrance. The fact that such an increase in require- 
ments is possible indicates great improvement in the work done by 
the high schools during this period. It also makes it possible to give 
the students much more technical training. The experience at Cornell 
indicates that studies of the nature of foreign languages and English 
are taught with better results in the high school than in the university. 
This is probably also true of geometry and trigonometry, but possibly 
not so true with respect to advanced algebra and other studies which 
require well developed reasoning powers on the part of the students. 

It is, I think, universally conceded that a college course should not 
compete with home schools in the education of students, and that the 
requirements to colleges should be based on the possibilities of obtain- 
ing trained students in the various home schools. For this reason the 
location of a college must have much to do with the requirements for 
admission, since the college work naturally should begin at the point 
in a young man’s educational course where the training of the prepara- 
tory school is completed. 

I have intended to convey the idea in the foregoing discussion that 
the work of the engineer is one of great responsibility and requires 
thoroughly trained minds as well as natural ability. Considering the 
engineering profession as compared with others, in my opinion it is 
the most important from all points of view of any. Financially, it con- 
trols practically all expenditures for material improvements of any 
kind. It deals with sanitary, life-saving structures, and with every 
mechanical construction productive of better health and increased life. 
It deals with the production of manufactured articles and consequently 
the demand for engineering work must increase so long as the industries 
of our country improve. 

From these various facts, the importance of engineering schools ap- 
pear obvious since without them we could not have properly trained 
and qualified engineers, and without engineers little material progress 
of the world could be made. 

I have not touched in my discussion on the subject of what is termed 
“industrial education,” which is generally defined as one which will 
provide for the world its supply of skilled mechanics in various lines. 

This branch of education is one of extreme importance and at the 
present time it is scarcely developed to any great extent. Until very 
-recently schools for such lines of education were not needed because 
skilled mechanics could be trained as apprentices in the various work 
shops. The tendency of trade unionism is to kill the apprentice system 
without supplying a substitute for it. At the present time there is an 
actual scarcity of skilled men due to this condition of affairs and it has 
been proposed as a remedy to educate workmen and give them skill in 
special schools. It seems probable that the demand for these schools 
will at no distant time lead to their formation in nearly all the large 
cities, 

It is evident that a course of study for such a school would be very 
different from that for engineering and would involve what is com- 
monly known as a grammar school course combined with a shop course 
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where a student would remain long enough to acquire skill in the 
special trades in which he desires instruction. 

It is obvious that my remarks have not been applicable to schools of 
this character. 

After this general discussion as to the education of an engineer, it 
is a matter of some interest to note what this institution has contributed 
along these lines, as well as to consider what it is doing and what it 
is likely to do. 

This institution, I am happy to say. has always been a leader in 
educational methods and has occupied a prominent position in the world 
of education during the entire period of its existence. It has especially 
been the leader in a certain form of industrial education and was the 
first to point out methods of applying scientific processes to the mater- 
ial advancement of the greatest industry of our country. In connec- 
tion with the early work of this institution and preceding the establish- 
ment of mechanical or engineering courses, it obtained because of the 
excellent work done here, a reputation for scientific research . unsur- 
passed in the annals of the educational world, which reputation has 
been increased by the excellent work of the last few years. 

It was my own good fortune to be a student here some thirty-five years 
ago and when the total enrollment did not much exceed 100 students, and 
in later years, after graduating as an engineer in our neighboring uni- 
versity, I was called back as one of the teachers to aid in the preliminary 
development of an engineering course. While I have not been in close 
personal contact with the work here during the past eighteen years, I 
have been in position to know in a general way what has been done 
and I now cengratulate the college, its officers and students, for hay- 
ing passed through the period of development and having entered upon 
the period of production which is now so auspiciously inaugurated by 
the new structure with which your State has so generously endowed 
you. 

It is a great step in the line of material improvement and advance- 
ment since the time when I first saw the institution and became 
acquainted with its officers and students. As the epochs of improvement 
which have marked the successful progress of the institution from 
period to period are matters of history and are well-known to nearly 
every person here, it is unnecessary for me to consume your time with 
a repetition, and I will not refer to the beginning nor intermediate 
stages of the period of development which finally led to the convenient, 
appropriate and magnificent building and to the perfect system of edu- 
cation for engineers which you now possess. 

This structure in its completeness, with its well equipped laboratories, 
class rooms, drawing rooms and shops, speaks for itself in a way more 
eloquent than words can express of what has been accomplished in a 
material way, and leads me to extend again my congratulations to the 
president, faculty, students and the State of Michigan for the magnifi- 
cent equipment for engineering education of which you are the proud 
possessors. 

In conclusion I desire to call attention to the well-known fact that 
although structures and material equipment are of great importance 
to the institution to which they belong, yet the real improvement on 
which the institution’s reputation depends comes from the character and 
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ability of the teachers to whom the material equipment is entrusted. 
With poor and inefficient teaching the best equipment is of little value. 
On the other hand, good teaching may make great engineers with a 
very poor equipment. 

Respecting the officers and faculty of this institution, I can happily 
say that they have always been men of character and reputation, and 
because of the work done by these men the institution owes the advanced 
position which it occupies to-day. The work of a college is in a very 
large measure influenced by the character of the president, and it is 
very nearly impossible for a college to succeed when the executive office 
is weakly or badly administered. In this respect your college has been 
it seems to me, remarkably fortunate. It has been my good fortune to 
know personally and quite intimately four out of the six presidents which 
this institution has had. All of these men have been of great ability 
and thoroughly devoted to the interests of the institution. The second 
president, T. C. Abbot, administered the affairs of the college for a 
long time successfully and carried the institution through periods of 
dev lopment during which time its life and stability were threatened and 
until its value as an educational institution was fully recognized. He 
was a man beloved of all and doubtless all here are familiar with the 
history of his administration. 

The present administration has been one of signal, material develop- 
ment, during which time the number of students has trebled and the 
property and material equipment of the institution have been greatly 
improved and enhanced in value. 

I am delighted that the necessity for engineering education has been 
recognized and that so much has been done to upbuild a strong engineer- 
ing department. 

For the future I can only predict that good results and a steady 
growth are certain and that the engineers from this institution will 
make a reputation for the course which will bring additional students 
and give to the Alma Mater glory and renown. 


REPORT OF THE DEPARTMENT OF MECHANICAL ENGINEER- 
ING. 


Dr. J. L. Snyder, President, Michigan Agricultural College: 

Dear Sir:—I present, herewith, my report as professor of mechanical 
engineering for the year ending June 30, 1908. 

In the teaching and administrative work of the department I have 
been assisted by. Prof. L. L. Appleyard, Messrs. Polson, Mehrtens, 
Chappelle, Wilcox, Krentel, Smith, Holmes, Baker and Crawford, all 
of whom have rendered hearty and efficient cooperation in the depart- 
ment work, and Miss Clara B. Purcell whose services as clerk have 
been of great value, owing to her familiarity with the office routine 
and her conscientious attention to the tasks of the office. 
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Tables I, II and III show the distribution and amount of the teach- 
ing duties among the members of the staff. Mr. Chappelle has resigned 
and Mr. C. C. Wilcox has been promoted to the position of foreman 
of the machine shop. The increase in space available for the shop work 
upon the completion of Engineering Hall was very timely and has been 
fully utilized. 

To provide for the inevitable increased demands of the near future, 
additional space will be required and it should be provided by an en- 
tire new set of shop buildings. Of all the improvements in the work 
of the department made possible by the new building the most marked 
is in the provision for engineering laboratory work. In connection 
with the other engineering departments similarly benefitted, the engineer- 
ing laboratory facilities of the college are now on something Tike a 
satisfactory footing. The portion of the general subject allotted to this 
department is provided for in rooms 6 and 112 in the new building and 
the work is in charge of Mr. Polson. 

Room 6 contains a 100,000 Ibs. motor-driven Riehle Universal Auto- 
matic Testing Machine and other apparatus for the testing of materials, 
apparatus for fuel calorimetry, and the cabinets for the instruments 
used in the engine laboratory 

Room 112, designated as the engine laboratory, contains 3 simple, 1 
compound, and 1 Corliss engine, 1 steam turbine, 1 duplex steam pump, 
each fitted with independent surface condenser and prony brake or other 
device for measuring out-put; gas and hot engines, injectors, calibra- 
tion apparatus for indicators, gauges, etc.; experimental hot blast venti- 
lating apparatus, water motors, etc., all connected up permanently and 
ready for use on short notice. Steam at from 90 to 150 Ibs. pressure 
is supplied through an underground main from the college power house. 

Boiler tests are made in the college power house. 

Believing that shop work and machine design are essentially coordi- 
nate subjects, they have been placed in charge of one member of the 
staff, Assistant Professor Appleyard. The idea is not new, having been 
embodied hitherto in the practice of Mr. Leonard for several years. 

The extensive experience of Mr. A. ©. Mehrtens in gas engine prac- 
tice has made it possible to offer courses in gas engine theory and 
design adoption in the general subject of machine design. 

In the revised course of study shop work will be uniformly eight hours 
work per week in all terms for the purpose of simplifying the keeping 
of records and the construction of the program of work for each term. 

It would be desirable to arrange so that the shop work quota of 
eight hours could be given to each student in a continuous period ex- 
cept for a recess at noon, but at present there are serious difficulties 
in the way. 

Courses in heating and ventilation, power station design and_ busi- 
ness methods have been introduced experimentally with results so en- 
couraging as to warrant them as permanent features of the course. 

The theoretical work in Strength of Materials has been transferred 
to the civil engineering department, since it is really a part of the 
general subject of analytical mechanics already taught by that depart- 
ment. 
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The spirit of cooperation existing between this department and the > 
other engineering departments is all that could be desired and promises 


well for future progress and usefulness. 


couraging. 


Respectfully submitted, 
G. W. BISSELL, 

Professor of Mechanical Engineering. 
Kast Lansing, June 30, 1908. 


The student spirit is also en- 


Taste No. 1.—Class-work of department of mechanical engineering, fall term, 1907. 


| 
. | No. of 
Class. Subject. course Teacher. 
| 

Sub-Fresh...|Woodshop............. 2 m |Mr. Krentel and Mr. Smith... 
4-yr. fresh...|Woodshop.............- 2 a |Mr. Krentel and Mr. Smith... 
5-yr. fresh.. .| Forge-shop.. Salah vc Marylin €8 42 seperate 
Sophomore. . Forge-shop........ ean! dart Mr Holmessaca see acre snc 
Sophomore..|Foundry..............- fe} |(Me Baker?) es eee 
Sophomore../Shop methods....... 5) ) | brof-sApplevardi-deeeaccees 
Junior...-.. Machine shop...........| 1 g |Mr. Chappelle and Mr. Wilcox. | 
Junior...... |Machine design...... Gc; MraiMehrtens: 20... sek te 
Junior...... Metalluneyestacce: src UL) a ME® (Polsonaecnsceies clractees 
Senior...... Machine-shop........ 1 j |Mr. Chappelle and MrWilcox. 
Senior: “cane Steam eng. design.. 8 b |Prof. Appleyard 
Senior...... Kinematics. . ...| 14 a |Mr. Mehrtens.... 
Senior. ..... Experim’l laboratory. . 15 a ee Polson...... 
Senior...... Graphics of mechanism..| 16 |Mr. Mehrtens...............! 
Senior...... |Thermo-dynamics. Dy ASE lel 7 ARR IN eS gay ay 0517 Maciae ae ea 

MUG Reese nica eae Rocchi Menon ier otanel Ione oSdoatrcar aor re saat 


Hours 
: No. of | Student 
ponies students] hours Classes in. 
afiderth enrolled.| week. 
10 89 890 |Mechanical Bldg. 
10 91 910 |Mechanical Bldg. 
6 53 318 |Mechanical Bldg. 
12 23 276 |Mechanical Bldg. 
8 32 256 |Mechanical Bldg. 
2 84 168 |Rm 403, Eng. Hall. 
6 98 588 |Mechanical Bldg. 
6 36 216 |Rm 207, Eng. Hall. 
1 60 60 |Rm 301, Eng. Hall. 
6 5 30 | Mechanical Bldg. 
6 16 96 |Rm 205, Eng. Hall. 
2 42 84 |Rm 111, Eng. Hall. 
4 43 172 |Rm 6, Eng. Hall. 
Rm 112, Eng. Hall. 
4 42 168 |Rm 207, Eng. Hall. 
5 48 240 |Rm 109; Eng. Hall. 
epee 52 vA aT teers oiarorencta «eae 


TaBLE No 


nee . No. of 
Class. Subject. wane 
Sub-fresh....|Wood-shop.......... 2n 
4-yr. fresh...) Wood-shop.......... 2b 
5-yr. fresh. .|Forge-shop.......... Ir 
Sophomore. .| Forge-shop.......... ld 
Sophomore..|Foundry............ le 
Sophomore. .|Machine design.........) 6a 
Junior...... Machine-shop...........| lh 
JUMIOL.» see Machine design...... 6d 
JUNIOR. coc: 2 Steam-engine design....| 8 a 
Junior...... Valve gears......... 9 
Junior...... IBOUErS ok sesenecn ee ; 12 
Sepior...... Machine design... ... be 
Senior...... Power station design... .| 21 
Senior...... Engineering laboratory. .| 15 b 
TG CIEE ails a Oana ena RMA Sat rt QAR 


Teacher. 


Mr. 
Mr. 
Mr. 
Mr. 
Mr. 
Mr. 
Mr. 


Krentel and Mr. Smith.. 
Krentel and Mr. seg 


Prof. Appleyard...........- | 
Mr Polsondics tienes fheclec 
Prof. Appleyard............ 
Prof; Bissell) te sere cet 


Mr: s Polson, n\cd sues. «curt 


Hours 


per week 


each 
student. 


— 


ry 
ao COnWW © OOnwoadcnmn 


No. of 
students 
enrolled. 


hours 
week. 


2.—Class-work of department oj mechanical engineering, winter term, 1908. 


Classes in. 


Mechanical Bldg. 
Mechanical Bldg. 
Mechanical Bldg. 
Mechanical Bldg. 
Mechanical Bldg. 
Rin 207, Eng. Hall. 
Mechanical Bldg. 


Rm. 207, Eng. Hall. 


Rm 207, Eng. Hall. 
Rm 301, Eng. Hall. 
Rm 205, Eng. Hall 
Rm 109, Eng. Hall. 
Rm 205, Eng. Hall. 
Rm 112) Eng. Hall. 
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TaBLE No. 3.—Class-work of department of mechanical engineering, spring term, 1908. 


| q Nl l : 


| | Hours ‘ } 
| J - | No. of | Student 
Class. | Subject. Borat Teacher. teeter students} hours Classes in. 
‘ etude’: enrolled.| weelk. 

Sub-fresh....|Wood-shop............. 2 p |Mr. Krentel and Mr, Smith... 4 75 300 |Mechanical Bldg. 

4-yr. fresh...]Wood-shop............. 2 c |Mr. Krentel and Mr. Smith.. 10 91 910 | Mechanical Bldg. 

aa rea pee SHOP? ica oss 2 s |Mr. Chappelle and Mr.Wileox: 6 37 222 |Mechanical Bldg. 

yr. fresh...|Foundry........:.....- | S oe 

hare. |Rabitry cen. i Wie) Mrapaker’.os-0.) to thteteeae 8 27 216 |Mechanical Bldg. 

Sophomore. .|Forge-shop.............| 1d |Mr. Holmes................ 12 4 48 |Mechanical Bldg. 

Sophomore../Machine-shop........... 1 f |Mr. Chappelle and Mr A pee 12 57 684 |Mechanical Bldg. 
Sophomore..|Machine design......... 6 b |Mr. Mehrtens.. : | 4 83 332 |Rm 207, Eng. Hall. 
Rm 405, Eng. Hall. 
Sophomore. .|Steam-engine......:.... die WELGis ADpIE VAL. crysis 4 77 308 |Rm 403, Eng. Hall. 

Junior...... Machine-shop.. ...-) 1 i |Mr. Chappelle and Mr.W cox 8 116 | 928 |Mechanical Bldg. 
Junior...... Theory of design... Pe Ee 10 Bropabisseliescacee ven. o cs 2 35 70 |Rm 109, Eng. Hall. 
Junior......|Materials laboratory.....| 13 b |Mr. Polson................. 3 51 153 |Rm __ 6, Eng. Hall. 
| ' Rm 112, Eng. Hall. 
Junior...... Gas engine design....... 22 Mr? Mehriens ents... cen ae. Z| 43 86 |Rm 118, Eng. Hall. 
Senior...... Machine design.........1 6 £ 'Mr. Mehrtens............... | 6 21 | 126 |Rm 205, Eng. Hall. 
Senior...... | Engineering practice....| 18 | Prof. Bissell................ | 2) 13 26 |Rm 109, Eng. Hall. 

Senior...... ERIS eee: cone 19 | Prof. Bissell and Mr. Polson.. | 10 | 15 150 

BRAVE SMIB Poe Pat are Or patel esees ade tel oul era oeere Rieke check ot hch estes Aner cae | Hanno 745 ABO rs itnscaniaacereter oe 


REPORT OF THE DEPARTMENT OF MATHEMATICS AND CIVIL 
ENGINEERING. 


To the President: 


Sir:—The college year just passed has produced results above the 
average. There have been some troublesome phases of the work, but 
on the whole, progress has been continuous; the organization of the 
department better than ever before; our instructors zealous and_ in- 
dustrious, and the cumulative efficiency of the departmental work has 
reached its highest point. To render this characterization a fitting one, 
all teachers in the department have worked in harmony, and I wish 
to commend every one for his share in the general results. With the 
exception of the writer’s name, the following list includes the names 
and titles of those who have formed the departmental staff during the 
year. There have been no resignations or withdrawals during that time. 

The list is arranged in order of seniority of appointment. 

Warren Babcock, B. S., Assistant Professor of Mathematics. 

A. E. Jones, B. S., Instructor in Mathematics. 

C. Gunderson, A. M., Ph. D., Instructor in Mathematics. 

S. C. Hadden, B. 8., Instructor in Civil Engineering. 

G. James, A. B., Instructor in Mathematics. 

W. B. Wendt, B. C. E.. Instructor in Civil Engineering. 

W. R. Cornell, B. S., Instructor in Civil Engineering. 

J. T. MeVey, C. E., Instructor in Civil Engineering. 

G. A. Heinrich, B. 8., Instructor in Mathematics. 

C. A. Pierce, B. S., Instructor in Mathematics. 

It is a pleasure to record the promotion of two teachers in the above 
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list. Mr. S. C. Hadden bas been made assistant professor of Civil 
Engineering for the ensuing year, and Dr. C. Gunderson has been ad- 
vanced to be assistant professor of Mathematics. 

Three of the instructors named, G. James, G. A. Heinrich and C. 
A. Pierce, have resigned to take up work elsewhere, at the ehd of the 
college year. 

With the beginning of the fall term, nearly all departmental equip- 
ment pertaining to the teaching of civil engineering was installed in 
quarters assigned to the department, in the new engineering building. 
Here we have found infinitely greater facility and convenience in the 
conduct of classes in technical work than ever before in the sixteen 
years I have been in charge of the department. But this statement 
should not be understood to mean that our present location is either 
ideal or more than adequate, and while the facilities afforded by the 
new building are duly appreciated, it must be apparent that their pro- 
vision was deferred a long time beyond the real need for them. Nor 
is the laboratory space now available, convenient in some respects or 
large enough to comfortably receive the classes which report for in- 
struction. The room designed for storage of instruments, assigned to 
classes in surveying, is much too small and inconveniently situated with 
reference to egress to the field. There is lacking a suitable room for 
experimental work with instruments of precision, planimeters, panto- 
graphs, integrators and the like. 

As a matter of historical record, it may be said that the quarters 
now assigned to the department were not designed with reference to 
its needs. The writer had no part in the planning, except to express 
his opinion of the minimum space needed for a certain limited pur- 
pose. Until the engineering building was completed he was informed 
that there would be provided for the purposes of civil engineering, only 
an hydraulic laboratory with its accessory tank room, a room provided 
with booths for surveying instruments, one class room and an office 
for the head of the department. This assignment was so manifestly 
disproportionate to the work done in the department that on moving 
into the new building the dean of engineering caused an apportion- 
ment to the department in all seventeen rooms, namely, those numbered, 
3, 4, 5, 104, 105, 106, 107, 110, 111, 202, 203, 302, 304, 305, 306, 401 
and 404. Not all of these have been occupied all of the year by classes, 
but they have all been needed at times, and some have been almost un- 
avoidably crowded at intervals. Any considerable accession to the at- 
tendance in this department will call for undesirable limitations of 
sections, if not makeshifts, in order to avoid overcrowding. 

I would call attention to the fact that student records at my office, 
statistics, correspondence and the preparation of aids to class work 
have increased the need of clerical assistance amazingly in the last two 
years, while there has been no corresponding provision of the necessary 
help. The result is deplorable, for our records are rapidly becoming 
less dependable. There is needed at least the services of a competent 
stenographer and clerk for half time throughout the college year. In 
my opinion, a more profitable arrangement would provide for the full 
time of a clerk who should have some knowledge of civil engineering. 

To do full justice to the students who present themselves for instruc- 
tion in civil engineering, it has become evident that there should be 
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secured some addition of high grade teaching ability in professional 
lines. There is needed most at the present time a capable man who has 
had practical experience in structural engineering and hydro-electric 
installation. Of course, all technical work were better taught if handled 
by men who have had considerable practice, but they must be good 
teachers as well as practitioners. With our present apportionment of 
funds and teachers, it is inevitable that a large part of our professional 
instruction must be directed by men who have themselves had but 
little practice outside of the schools of engineering. This statement 
is in no sense an invidious reflection upon the faithful and efficient 
efforts of those who have contributed to the success of this department. 
It is intended, among other things, to emphasize the fact that our pro- 
vision of instrumental and material equipment has rather outrun the 
provision of capable teachers. Increasing liberality in the salaries of 
our instructors seems to promise better conditions in the future, and 
it is a pleasure to note that all instructors in civil engineering have 
renewed their contracts for the coming year. 

Beginning with the fall of 1901, engineering students have been per- 
mitted to specialize in Civil Engineering, if they so desire. The first 
graduates who were permitted this option, completed their work in 
1903. The number of graduates who have completed the Civil Engineer- 
ing studies outlined above, to this time, is as follows: In 1903, 14; 
$904.6; 1905, 16; 1906,..25; 1907, 27; 1908, 30; total 117. During 
the period covered, there have been graduated 232 students in engineer- 
ing; hence, it follows that 50% of the engineering graduates have 
had their major work in civil engineering. 

At the time the Civil Engineering option was established, I predicted 
that one-fourth of our candidates for engineering degrees would desire 
the special training afforded by a series of civil engineering subjects. 

In accordance with our custom, there has been prepared a table 
showing the work carried by this department during the year. This 
will answer questions of location, kind of work, and the like, which 
may be asked concerning the year’s activities. 

ee 10 5 j 
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Class work of the department of mathematics and civil engineering for the year 1907-1908. 


az) 
Number | Hour |23\a5 
Class. Subject. of Teacher, Classroom, of |2F logge 
course, meeting.| 5 | -; Be 
ZA as oc 
Fall term. 

Sub-freshmen.... yes) Bir COntellss so tse dee vee 5 31 
Sub-freshmen.... ust Mr Cornell, soo 2502 pees 5 23 
Sub-freshmen.... Pe a Py Co eee pe 5 24 
Sub-freshmen.... vaaft Mn, emGrIO) > <oee os oe 5 26 
Sub-freshmen.... -| Mr. Hetrich.......:-..- 5 27 
Sub-freshmen.... iL aiy. Dames: 25-520 5 35 
Sub-freshmen.. . / ..-| Dr. Gunderson. . 5 28 
Freshmen....... Dr. Gunderson. 5 16 
Freshmen....... Mr. James....... 5 34 
Freshmen....... Prof. Babcock........... 5 36 
Freshmen....... Prof. Babcock 5 19 
Freshmen....... Mr. Pierce....... 5 29 
Freshmen....... Mr. Jones.: 2... 5 27 
Freshmen....... Mr. Heinrich 5 22 
Freshmen....... Mrs Jones: - 025 55 oer 5 21 
Freshmen....... Ag. & W. algebra...... | Math. Ib...| Mr. Wendt.............. 5 30 
Freshmen....... Ag. & W. algebra...... | Math. Ib...| Mr. Jomes..2..0..cccces 5 33 
Freshmen....... Ag. & W, algebra...... Math. 1b...) Mr. Peeves. 00) 4c. bate 5 33 
Freshmen....... | On, See pe ere Math, 2d...] Mr. McVey....-..222c0.- 5 14 
Freshmen....... WPAN oso ve cavees Math. 2d...| Mr. Heinrich............ 5 25 
Freshmen....... | Gr bare eee Math. 2d...| Mr. Pierce 5 24 
Freshmen....... MeO soto econ s Math. 2d....) Mr. James..............- 5 17 
Freshmen....... LO ee ee Math. 2d...| Mr. Pierce........cc0ce-- 5 25 
Freshmen....... Miréni yoo ~.0c2s2 40 Math: 2d...) Mr. James 2 e000 220<5 03 5 30 
Freshmen....... MO pent Fo 5 eos oA) Math. 2d ...:) Mr. Jones.+ 5c... 005005 5 20 
Sophomore...... Anal. geom.: 5.5250: Math. 5.....| Prof. Babeock i 8-9 5 35 
Sophomore...... Anal, geom...........- | Math. 5 ....| Dr. Gunderson...........| 302 Eng. Bldg 10-11 | 5 28 
Sophomore...... Anal. geom...........+ Math. 5.....| Dr. Gunderson...........| 302 Eng. Bldg 11-12 | 5 35 
PURI o one's ce Mech. of Eng..........| Math. 7a....| Prof. Babeock..........- 2 Col. Hall...... 11-12} 5 17 
DMO, keae Mech. of Eng.........-| Math. 7a....| Mr. Hadden.........-..- 11 Eng. Bldg....| 11-12 | 5 17 
PUNE go ay ‘ Mech, of Eng.........-| Math. 7a....| Mr. Wendt............-. | 203 Eng. Bldg...) 11-12] 5 18 
SUMIOES sso» Surveying (nes. C. © tb... Mr, Come: - 22.2207 109 Eng. Bldg...| 11-12 | 2 36 
SOU 2 io wg 32 Surveying (C)......... C. E. ib... ae mer as geal a oasie 11 Eng. Bldg....| 10-11} 2 37 
Junior.......... Surveying (Lab)....... @E/ib...}) ae Wendt. ees a 111 Eng. Bldg...; 1-3 | 2| 70 
Junior.......... Surveying (Lab)....... C,H. b,...|{ Me endh---------- | | 111 Bog Bids.o| 13,12) 90 
Junior.......... Surveying (Lab)....... C.E. tb... je ea M1 Eng. Bldg...| 1-8 | 2] 70 
Senior.......... iC. EB O.2..... | U.E2.....| Me Wen ccc} | 106 Eng. Bldg...) gto] 4| 18 
OS ne ee AgiC . (©):-253.-:-- a a A oe Prot, Vedder. o...cs+cos 109 Eng. Bldg...| 11-12| 3 18 
BONE. sos26- 2 AeA INOR cae o « SPU 2.2 Le ae eee MrSWenlt, 22535252 ee 11 Eng. Bidg...| 8-9 3 23 
OMI 2 oo nts oa FAIRUOS) date ne pore | CE. 42022 Prof, Vedder:.....-¢0-0: 111 Eng. Bldg.... 9-10) 3 23 
Ne be oe Bridge Str............-| C. E. 8a. Prof, Vedder... 0.022... | 111 Eng. Bldg..| 10-11| 3 15 
Senior.......... ries Sits ss 000 eea> | C. E. 8a. a neat steeeeewess 109 Eng. Bldg... 10-11} 3 16 

J 4 } «© SROUMGTU eee enwe 
Senior.......... R. R. survey........-- | CE e:s! { Mi Aa y| 111 Eng. Bldg... 1-4 | 6 30 

otal .scss 2 aes NOLES 2 Kos UN etl oa hale ee Ara eld vdcer nt Fea date nos nd On ieaas tee Pace eeee ae 


ee eS ee 


Number 
Class. Subject. of 
course 
Winter term 
Sub-freshmen....| Ag. & W. algebra Math. 1a.. 
Sub-freshmen....| Ag. & W. algebra Math, la.. 
Sub-freshmen....| Ag. & W. algebra Math. 1a.. 
Sub-freshmen....| Ag. & W. algebra ‘Math. la... 
Sub-freshmen....| M. algebra............ Math, 1d... 
Sub-freshmen....| M. 
Sub-freshmen....| M. 


Sub-freshmen.... 


Sub-freshmen.... 


Sub-freshmen.... 


Sub-freshmen... . 
Sub-freshmen... . 


Sophomore...... 
~Sophomore...... 
Sophomore...... 
Sophomore...... 
UMN sel ae = oe 


Senior). .5 02,05. 
BONO 52 on st 
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M. & W. Dif. Cal... Math. 6a.. 
M. & W. Dif. Cal...... Math. 6a.. 
M. & W. Dif. Cal...... Math. 6a.. 
Mechanics............. Math. 7b. 
Mechanics.............| Math. 7b. 
Mechanics............. Math. 7b. 
RS SEND Aa visite «a cae CeENS? 
Bridge Des’n.......... C. E. 8b. 
Bridge Des’n.......... C. E. 8b. 
Hydraulics (C)........ (CML pares 
Hydraulics (C)........ CeEroe a 
Hydraulics (L)........ CLESBy se 
Hydraulics (L)........ C..E..5;....: 
Hydraulics............ CAG Oats a 
KIS EADS ao iiaretacic aa C:.B; 12... 
pao DE py ene CB. 12°: 
Water Supply......... C. B. 15... 
IAStrononey? 2 o.ss 9410 > > Ci, 14. 
Astronomy............ C. E. 16... 


Mr. 
Mr. 


"MeV ey.. De senshi 


Mrvjaiies os oo 


_— 
o 
Le | 
QQ 
S 
3 
a 
@6 
a 
° 
5 


A aie a 
Dr. Gunderson........... 
We Wenltte: oo oc 20 fae 


Prot, Babcoek::.)-.-003.- 
Prot, BADCOCK, ...5.u...505 
Prof? Vedder. ..25.0: 535: 
Brot, Vedders... ecg. 22,2 
Mr Hadden = 2.505 es 
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Hour 
Teacher, Classroom. of 
meeting. 
.| Mr, 203 Eng. Bldg...| 9-10 
.| Mr. 302 Eng. Bldg...| 9-10 
Mr. jae SCO Hallie: 2. 2-3 
Mr. .| 203 Eng. Bldg... 3-4 
Mr. §'Col Halle: 8-9 
Mr. dHeminieh). © t.1erres 2 8 Col. Hall....... 9-10 
Mr. 8 Col, Hall...... -2 
Mr. Cornell 302 Eng. Bldg... -2 
y 9 
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302 Eng. Bldg... 8 
Abbot Hall....:. 9-10 
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203 Eng. Bldg... -3 
302 Eng. Bldg... -3 
2 Col. Hall...... 8-9 
Abbot Hall...... 10-11 
111 Eng. Bldg...| 10-11 
Abbot Hall...... 11-12 
203 Eng. Bldg...| 11-12 
2 Col. Hall.:.... 3-4 
‘Abbot Halli: 5 | §8-9 
302 Eng. Bldg...) 10-11 
203 Eng. Bldg...! 10-11 
Abbot Hall...... 1-2 
203 Eng. Bldg... 1-2 
D\ Col? Halle >... 2-3 
302 Eng. Bldg... 3-4 
2 Col, Hallaes =. 9-10 
302 Eng. Bldg...) 11-12 
2 Col) Halle. 4: 1-2 
111 Eng. Bldg... 1-2 
203 Eng. Bldg...) 8-9 
2 Col. Hall...... 10-11 
2 Col. Hall...... 11-12 
106 Eng. Bldg...| 8-9 
304 Eng. Bldg...) 9-11 
304 Eng. Bldg...| 9-11 
| 
111 Eng. Bldg...) 11-12 
109 Eng. Bldg.... 11-12 
306 Eng. Bldg...) 1-5 
306 Eng Bldg.... 1-5 
304 Eng. Bldg...) 1-5 
111 Eng. Bldg.... 1-5 
111 Eng. Bldg.... 1-5 
111 Eng. Bae | 8-9 
111 Eng. Bldg...| 8-9 
111 Eng Be 9-10 


dents in 


No, hours 
per week. 
class. 


No, stu- 


Cocoororstr Croc orc 
— 
—] 


Srko COCO 00 HOIST COOOKIeNeH. Groncroner Croncreren cron croren Crorerco ce 
— 
oo 


| 
| 


113 


% 
Ss 


~I 
for) 


STATE BOARD OF AGRICULTURE. 


Number 
Class. Subject. of Teacher. 
course. 
Spring ierm. | 
Sub-freshmen....! Ag. & W. geom........ Math 2a Mr? Rience:c)..05 ae er 
Sub-freshmen....| Ag. & W. geom........| Math. 2a. Mr Pierce: chy 2 weet 
Sub-freshmen....| Ag. & W. geom........} Math. 2a. Dr. Gunderson........... 
Sub-freshmen....| Ag. & W. geom........| Math. 2a Mr?" Wendt.--= nee 
Sub-freshmen....| M. geom.............. Math. 2c.. Mr. Heinrich............ 
Sub-freshmen....| M. geom.............. Math 2c....| Mr. Heinrich...........- 
Sub-freshmen....| M. geom.............. Math. 2c....) M>. Pierce...... 
Sub-freshmen....| M. geom.............. Math: 2e.2:5| Mri Pieree. .c2s2:seese 
Sub-freshmen....| Mensuration...........| Math. 3...... Mr Coruelle |. a stays 
Sub-freshmen....| Mensuration........... Math. 3.....| Mr. MeVey.......-«....+ 
Sub-freshmen ...| Mensuration...... Math: 3:5.2%| (MroJames. - 22.23). 22. 
Sub-freshmen....| Mensuration........... Math. 3..... Mr JAMES).,0-2siese eles 
Freshmen....... AG. GAW Drig? 2: sk 2 Math. 4a....|.Mr MeVey.............. 
Freshmen....... 7 oer AN eid lis Songer Math. 4a....| Mr. James...........-.- 
Freshmen....... Ag. & W. Trig. .-| Math. 4a. Prof. Babcock........... 
Freshmen....... Aor eScoW i (irre. men era Math 49..:.| Mr: Gornell.............. 
Freshmen....... MS Trigeeee: 2 Math, 4b....] Mr. Heinrich............ 
Freshmen........ M. Trig.. Math. 4b...) Mr. Cornell.............- 
Freshmen....... eS ten cea e i Math. 4b...] Mr. MeVey.............- 
Freshmen....... | M. Trig.. Math: 4b. =3|) Mri james..c<.ece-- ona: 
Freshmen... .... Mi ETIO sen ceeiesie ine Math) 4b: 2))| Mr: Jones. 4 sec +. eee cts 
Freshmen....... M. Trig Set) Maths 46 2. al) Mro Jones a..\cs rc sacl 
Freshmen....... Me Trig SS Ae eee | Math: 4b325( Mir Jones: c.cakieclspe ne ce 
Sophomore...... Inter Galle. cea jonaecs Math. 6b...| Dr. Gunderson 
Sophomore...... Intez. Cal.............) Math. 6b:..| Mr. Jones.........:....- 
.Sophomore...... Inter Calascs,. wrists Math. 6b...) Prof. Babeock........... 
Sophomore...... Inter Gal. 558s 62 <8 Math. 6b...| Prof. Babeock........... 
Sophomore...... Intepet Calaccsss aces or Math. 6b...| Dr. Gunderson........... 
DUMON races a Strvof Mat. .o...000..0 Math? \7¢>-.\.| Nes POsOD peer = it 2 =< 
ALVIN) eGo meen esa Inreinos (0) 5,)4k:9 1 Ae aie la Math. 7c....| Prof. Babcock........... 
UnIOR eee eee StriofMate. vc. sec eee Math. 7c....| Mr. Wendt.............. 
Junior........ --| HL. Surveying (©)....-. Cn 6. sere oer ot 
: Mr. MeVey........--- ) 
JUDO Hee he Me H. Surveying (F)...... COR SGtaeo Mr. Heinrich......... b 
: MrsCornells. sinc crcce 
AUT ee eRe Astronomy. .........-» CoH: 145.5)": Gunderson. 7... i. 2 
Junior........ Astronomy........--:- C. E. 14....| Dr. Gunderson..........: 
: 1 ' = 1 1 » VECQET.....22ee 
Senion wo sar H. Surveying (C)...... LGRe] Dig seers { tet ee nest es } 
: : ' Mr. MeVey.. et 
Onion. ares eee H. Surveying (F)...... OPO etait [Me Heinrich x4 
ae Mr. Cornell. 0).2. 256 J 
Seton ee ee Masonry and arches....| C,H. 9..... Myre Haddent sence 
Senior ss cecc, Masonry and arches....| C. E.9..... Mr. Wenele Perea AS 
aor ea kee PPRGRIB) 3) oo eiiaiats, ssessies Cone licees eee eres \ 
Senior. ......... Contracts & specifica- 
BIONS sa eisrecetee ee GoW 322] Riots Vedder’. oc kuraecce 
Semloresccssse os Pavements... .ciceciesne OE) 105<, 4| Prof. Vedder. ey eeiene 
RIDE CIAD estes ar Seirae ok oaieiets eins Asem Cr Bvlas | Mies MeVeyo.c- sess os 
SPECIE Ua ciltac sien is voce astewlescoel G5E laofs| Mr? Haddensa- pent ccnese 
obals? ssc. AD Sections Yoo caseteerisst Pac mon ce Satis «cua dslowlow ste Peete 


Hour Ze aed 
Classroom. of |2Fl\ea Pi 
meeting. e 5 sss 
8 Col. Hallits 4 10-11} 5 17 
8 Col. Hall...... 10-11 5 17 
302 Eng. Bldg...) 1-2 5 21 
203 Eng. Bldg..| 2-3 i 26 
203 Eng. Bldg... 9-10 5 17 
11 Eng. Bldg....} 11-12 5 18 
51:8 Col. Hall. 2. Sy: 1-2 5 18 
S'Col. Halleee sae 2-3 5 14 
302 Eng. Bldg 8-9 5 21 
203 Eng. Bldg 11-12 | 5 16 
2 Col. Hall...... 1-2 5 25 
2'Cols Halles 2-3 5 19 
111 Eng, Bldg... 8-9 3 15 
12 Col. Hall..... 8-9 3 21 
302 Eng. Bldg...; 2-3 3 20 
111 Eng. Bldg...) 2-3 3 18 
203 Eng. Bldg...) 8-9 5 13 
302 Eng. Bldg...| 8-9 5 12 
203 Eng Bldg...) 10-11 5 24 
2 Col. Hall...... 11-12} 5 29 
Abbot Hall...... 12 5 21 
Abbot Hall... 2-3 5 20 
Abbot Hall 3-4 5 18 
8 Col. Hall...... 8-9 5 16 
Abbot Hall... 8-9 5 19 
2 Col. Hall...... 9-10} 5 18 
2.Colv Halls. 224 10-11 | 5 15 
302 Eng. Bldg...) 11-12] 5 ugg 
109 Eng. Bldg...| 8-9 5 16 
2 Col. Hall...... 8-9 | 5] 16 
203 Eng. Bldg.. 1-2 5 18 
111 Eng. Bldg...| 10-11} 3 45 
106 Eng Bldg... 1-4 6 45 
111 Eng. Bldg...} 9-10; 5 14 
302 Eng. Bldg...| 10-11 | 3 |" 993 
111 Eng. Bldg...; 10-11! 3 12 
107 Eng. Bldg.. | 1-4 6 12 
306 Eng. Bldg...| 8-11 | 8 12 
304 Eng. Bldg...} 8-11] 8 14 
106 Eng. Bldg... 1-5 | 12 29 
11 Eng. Bldg....| 9-10] 2 27 
111 Eng. Bldg...) 10-11} 2 27 | 
111 Eng. Bldg...) 8-9 2 13 
203 Eng. Bldg...} 3-5 2 13 
Naat ese alee cater 74 854 


The following text books have been used in our classes during the 


year : 


Allen’s Railroad Curves and Earthwork; Merriman & Jacoby’s 


Roofs; Bridge Design Vols. I, II and III; Hodgman’s Land Surveying 
and Vedder’s Notes on Surveying; Church’s Mechanics; Tanner & Allen’s 
Analytic Geometry; Beeman & Smith’s Academic Algebra for all be- 
ginning classes formed by women and agricultural students; Well’s 
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Text Book in Algebra for engineering students; Wentworth’s Geometry ; 
Todd’s New Astronomy for engineers; Young’s Elements of Astronomy 
for women; Murray’s Differential Calculus; Ashton & Marsh’s Trig- 
onometry; Beeman & Smith’s Higher Arithmetic; Baker’s Roads and 
Pavements; Baker’s Masonry Construction; Turneaure & Russell’s Pub-- 
lic Water Supplies; Folwell’s Sewerage. 

The inventory of the department aggregated $15,412.06 as compared. 
with $7,906.21 in 1906. 

The total expenditure by the department during the year for all pur- 
poses has been $6,748.90, of which $135 was turned in for special ex- 
aminations. 

Respectfully submitted, 
H. K. VEDDER, 
Professor of Mathematics and Civil Engineering. 
East Lansing, Mich., June 30, 1908. 


REPORT OF THE DEPARTMENT OF PHYSICS AND ELECTRICAL 
ENGINEERING. 


President J. L. Snyder: 

Dear Sir:—Since my last report the department has moved into their 
new quarters, using the basement, first and second floors of the west 
half of the engineering building. We have had a very strenuous year, 
as the building was not ready for us to move in before the beginning 
of school, hence our apparatus was not completed until after the be- 
ginning of school, which made quite a little confusion. However we 
have been able to put the work on a very different basis than hereto- 
fore, on account of the increased accommodations. 

Instead of one laboratory for all of the work in physics we now have 
four good sized rooms in which to do all of the laboratory work of 
the different classes. Instead of one lecture room we now have a 
larger lecture room, seating 128 students, and an auxiliary lecture room 
which will hold forty students, and a quiz room. 

We have enrolled 802 students this year, which is considerable more 
than any previous year. 

Due to changes, we have not had as many students this year as we 
shall have next year. The physics work of the engineering students 
has been changed from the freshmen to the sophomore year. A course 
in photography has been authorized by the faculty, and next year we 
shall have that class to handle as well, so that we shall soon be taxing 
our capacity, if the present increase is kept up. 

Last summer Mr. Curtis resigned, and there has been in the depart- 
ment since, Mr. W. L. Lodge, Mr. C. W. Chapman, and Mr. W. H. 
Wadleigh, for the work in Physics, and E. N. Bates, in the electrical 
engineering, besides myself. 


78 STATE BOARD OF AGRICULTURE. 


Below is given in tabular form, an outline of the classes carried on 
this year. 


Sub-Freshmen. 
Fall. Winter. Spring. 
SVUOIMIOMI chee seleaus ye cicin os ohacci ies Mcthann hel oretaetole A TTS? TECKE Sates ts. eee ate sts 4 hrs. recit. 
D hrs labs. scukien coer e 2 hrs. lab. 
EM OINCEMINE. ctu: Gis US nate ans Ae pei aunts o cise ote 1 br reeltsfs2c00 ee bene 3 hrs, recit.. 
2 NTS Slax cas wise tsyneie shee 2 hrs. lab 
ACTICU) END] Se sipsenatin -ehepsi ote ai arere = aio <peleseue, © oats A NYS. TECHb sci5% net eee 4 hrs. recit. 
D hrs Wabi: ss ade ee ee 2 hrs. lab. 
Freshmen. 
RUVORME TAS satelite focte shar the e¥e aver cere ishataroer a1 pace"le olieyayare-3.fo saehorens¥eretevs OMe tasisbetaitatereiore 2 hrs, recit 
2)hrs. lab 
PAST CHULE LIES § ot cretareoye/eer's Gio Peis /otatia aac en ek aveliol ew Gl'anjeteravote' s\ areseve te! cUsunis miele tebegetnts 2 hrs. recit. 
2 hrs. lab 
Sophomores. 
WOMEN ccievecs vey 3_hrs. recit. 
4 hrs. lab. 
neineerine!..--... 4° DIS, TECIb. ges -.)« 1d o.a/2 =) ANUS CCI css cine ates 4hrs. recit. 
URS PCRS Gees SOO URS eRe ae ROIS 2 Drs! dabis.nn ete western 2_hrs. lab. 
APTICHITUTAl che te ETS) TeCIU. Lach nis Gadel 4 VSP TeCi thet alo caa ote 
PA eV iS ES] De Sara sien. oe Sa Aas RR aS eye DP hres Jabiiieecce asec 


A course in electrical engineering has been started this year. The 
first class, juniors, have completed one year’s work. Next year and 
hereafter we will have a Junior and Senior class in electrical engineer- 
ing. Below is an outline of the work in electrical engineering this 
year: 


Juniors. 
Fall. Winter. Spring. 
1 BY ereieed D1 0a: Fas Eee en oS Sos Blee. Bg. AD sis cies cele 
MY STE CICS: ce tinew'e Hehe ohh ea Re he Sie ete a OAD gE COLE e creitateene eretetats 
PHTS TaD Ee Od eC ae omnia ie eee 2 rs) Wabes hse foe 
lec Hrgt Lae Seas eee es = oc twice oaks eae Blec. Bugle... ces tents Elec. Eng. 
ENTE CL by tetaa eso Jaca Sire eee ci ocale CONC GRESE eee eae LILES TEC LU crane cult rete 4 hrs. recit. 
ARDTS QUA WIDE ous auc alto owie ee oot evetare sie oucvetePetaGicle eke eee ale ia te ey lec 3 hrs. lab. 
Seniors. 
BFC aE Bee aires teoteesves cl trae cro ere ee ie ae Piece WN. vias Been ee 
PUES SECU cle craic conch o cinta aehere ee ones seas S DTS TECibesiten wee as 
RSMEANS ML eD era tetere iy ieee avons eanietere ie a roi ealnioeeieuare ATS ADi sce oem 


In the senior class mentioned there are some mechanical engineering 
students who elected to take some work in electrical engineering. Dur- 
ing the year considerable additional apparatus has been purchased and 
our inventory this year amounts to $17,601.70. 

Very respectfully, 
A. R. SAWYER, 
Professor of Physics and Electrical Engineering. 
East Lansing, June 30, 1908. 
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REPORT OF THE DEPARTMENT OF DRAWING AND DESIGN. 


To the President: 


It becomes my painful duty to report to you the death of Professor 
William Saunders Holdsworth on September 18th at his home near 
the campus. As probably other notice of his work at M. A. C. will 
be given elsewhere, I will simply say that his death closed a continuous 
service of about twenty years in this department, and that I personally 
felt his loss very keenly, as we had been associated for ten years. 

The Board of Agriculture, at their meeting late in September, placed 
the department in my hands for the school year and at the same time 
raised me to the rank of assistant professor. I wish at this time to 
express my personal appreciation for this recognition of my past ser- 
vices. I would also mention especially the very courteous treatment 
I received throughout the year at the hands of Dean Bissell and Presi- 
dent Snyder. In regard to the details of the department work of the 
year, I very respectfully report as follows: Instructor Frank M. 
Gracey resigned to go to the Massachusetts Agricultural College in 
September. On September 1st, Mr. Charles H. Harper and Mr. William 
H. Perkins were engaged as instructors for the year. Mr. Harper is 
a graduate of the Mechanical Engineering department of the Maryland 
Agricultural College with a degree of B. S. Mr. Harper has also acted 
as tutor and has other valuable training in practical engineering work 
previous to coming here. Mr. Harper gave us more than ordinary satis- 
faction as an instructor and he took an intimate interest in the details 
of the department work and college affairs in general, which I consider 
highly commendable. Mr. Perkins came here from Massachusetts and 
is a graduate of the Rindge Manual Training School of Cambridge. 
He had also taken some work at the Massachusetts Institute of Tech- 
nology and had been employed two years in architectual offices at 
drafting. He was enthusiastic in his work here and he hopes to con- 
tinue studies in engineering this year. He will not return next Septem- 
ber. 

Upon completion of the enrollment about October Ist, it was found 
necessary to engage the following additional help: Mr. Charles C. 
Cobb, a junior engineer in this college, and a practical sheet metal 
worker; Mr. Fritz G. Cornell, a forestry sophomore, who entered M. 
A. ©. with some advanced standings and who is a graduate of the 
Louisville, Kentucky, Manual Training High School, and who has 
taught two and one-half years in manual training schools in the South; 
and Miss Florence Rounds, a graduate of the Home Economics course 
of this college of 1907. 

Mr. Cobb and Mr. Cornell gave instruction by the hour, principally 
in the engineering drawing classes and their work was highly satis- 
factory to me. 

Miss Rounds gave instruction in free hand drawing by the hour and 
her work was also to be commended. 

We have very much appreciated our new quarters in the Engineer- 
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ing Hall and have been enabled, from funds allowed, to place the equip- 
ment for handling several hundred students each term. The tables 
accompanying this report will show a large increase in student at- 
tendance in our department over last year. As in past years, I have 
engrossed the diplomas of the graduating class. Additional details of 
the work of the instructors is given in the following table: 


Fall term drawing classes—1907. 


Stu- 
Class. Subject. Instructor. Section. | Hours. | dents in 

class. 
NibsHresh! Wiese corsa tina e rcs te wat eecisioe De HeiDrawinees.. eee Miss Holt tee cisetcie: I 2 31 
STROH Dsl USES ROHAR Bae ee Eran esos aeseele 1sROH Drawineescce see. Mass Holter se seeee I 2 26 
NUSHNCSI SOA ontencrniien oe acne canioenuaas DESH. Drawine® es. MrsG@obb sc tecceee II 2 26 
SDN resh e mls hae ate. ccterlvicreioncinle rele wie 4a-4c F. H. & Mech......| Mr. Harper.......... I 6 20 
SUD Rresh mun Geechee tment sion niece nly cee 4a-4c F. H. & Mech...... Mr, Cornell...+...... II 6 22 
Sub-Fresh. Eng...... ies SE BECr eet Ser Rae oe 4a-4c F. H. & Mech......| Mr. Cobb........... III 6 26 
Ub Rredh binges ae meener ele ore ene ante 4a-4c F. H. & Mech...... Mrs Perkins). s's2)- IV 6 29 
MreshimanAgeeeeeeeeroce meh oree eee es 1c F. H. Drawing........ Mr Cobbs .ceses ae ce I 4 31 
redhmianeA gees be tenaccrnia «ranma aloetontes areas le F. H. Drawing........ Mr; Perkins: <2 sce. <0 II 4 38 

PRON HINANAWe at hart hin viene rinse ose ssseioteie 1b F. H. Drawing........ Miss Holt and Miss 
Rowndshoeeete ae. I 6 44 
FR PeSHTMIAN HAD ecctaie set paar c tis ae Ast aga, 4a & 4b F. H. & Mech....} Mr. Harper.......... it 6 30 
Freshman Eng...................+...-....| 4a & 4b F. H. & Mech....| Mr. Perkins......... Il 6 27 
Hreshmman wine c ss. Se. Soon strapon arcs Stee 4a & 4b F. H. & Mech....| Mr. Perkins......... Ill 6 26 
reshinan whip nce ome meee 4a & 4b F. H. & Mech....| Mr. Harper.......... IV 6 24 
HOPUOMONeHMNEN sees cnc an seas ee ene ee 5b Desc. Geometry....... Prof. Newman....... I 5 32 
Sophomore aig ss each Nee he ec are cte 5b Desc. Geometry....... Prof. Newman....... II 5 31 
SOPHOMOe MINE a: Behe somites mine Manes 5b Desc. Geometry....... Prof. Newman....... Ill ‘is 26 
SOPhOMOTEW el oecleoseckie mee ccitecaiecce le Charcoal............. Miss Holt.,....-.... I 5 18 
RUMOL PEN seem sen oes ae eae mnin ee: 6 Topographical......... Mr Harper. -.1e 2 I 6 35 
TU SAIS sora corse wise eisai mate epel create icicle tard ee athe Soe SCC Ne | ee Ne tae 19 94 542 
Instructors, full time (4); part time (3). 
Winter term drawing classes—1908. - 

Stu- 
Class. Subject. Instructor. Section. | Hours, | dents in 

class. 
ASU LES Tie | ari pe Seas ge | la F. H. Drawing........| Miss Rounds......... I 2 20 
STE} CLO) Reh a RL te OOP SS aaa eine la He Drawing. a. Prof. Newman....... II 2 29 
Dub-Rresh s Wis .2 cect lave wasemeken ganas la RSE Drawingc.s-oe Miss Rounds........ I 2 30 
Pile Wreso abn pe aa sek wean ye cee tote 4d Mech. Drawing........ Mr. Perkins. <3 3 2<....!; I 8 16 
Su Ercan WN ery cane cae icisie coe cs clecinie «nels 4d Mech. Drawing........} Mr, Perkins......... Il 8 21 
BibaBresh wht se etvaufoss aura w siete elas « 4d Mech. Drawing....... Mrs Harper..c. 024.105 Ill 8 28 
SUD - Mires o ey BIND ase one een eto aimee 4d Mech. Drawing....... Mr. Cobbuceeeccysece IV 8 20 
TESTE Wiens seme ree ednc toc ctien dlenee idiChrarcoaluees cee eres Miss TMolt ths ft. cece I 4 28 
PERL AW ees sak swiaticneie sete a alaaaacate eatins id (Charcoal ee. cca este Miss Rounds........ II 4 30 
ReUE Tea SRN eee Leek fom wis oe othe 4e Mech & Mach......... Mr: Goh: «25.0554 I 10 21 
Aye MOSH SPS seo as se asd intoce nesta «iota vereta. stele 4e Mech. & Mach........ Mr. ‘Cornell .7 .,225.°. II 10 23 
AVE RNERD EMP ens sani icieNiea cca teaeen ce 4e Mech. & Mach... ..| Prof. Newman....... Iil 10 30 
Bove Mreshaee Gene ee Se iains nash litehce bets 4e Mech. & Mach........ Mr: Harpers: .c22cc ce IV 10 26 
ages ree Hn tere citecs cots citveyoie se ansieetolereies 4f Mach. Draw.......... | Prof. Newman....... I 6 22 
5-yr. Fresh, En Me mentee cisloe ein aie te archer 4f Mach. Draw...........| Mr. Harper.......... II 6 26 
WOPUOMOLE Wisc. «clos «coven stare eee di Gharcoales sence MISSIH ots. sek wears I 4 21 
WIIMONE Wie ee ere ce cater ech erateetas tne 2b History Art.) eses.0. Miss Hal§sctenecscee I 5 13 
AMIEL Ve NIG. , Chess ict VM en Shasebedoim oe Seclals 7 Shades, Shad. & Persp..| Mr. Perkins......... I 8 35 
BopBOMeEresEn lt act ss aitacicecce tien heer 5b Desc. Geom.......... Prof. Newman....... Special |........ 5 
SRDS 5 a oicte'g ctcrsidia sic sso ANG ub ate le eareCaoe tHe oe tala te ete IRR ate eeena er eas com ele ae ne 1s 115 445 


Instructors, full time (4); part time (3) 
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Spring term drawing classes—1908. 


Stu- 
Class. Subject. Instructor, Section. | Hours, | dents in 

, class, 
ISH Din Pc] Nese ONT GaAs Gop EOE RE SACRE ce epee 4f Mach. Draw........... Witte 18 Ey sio5 45 Sernines I 6 19 
Sub-Fresh, Eng... 4f'Mach. Draw.........- Mr. Cornell..........| II 6 21 

pSiLO=] dyes sibel Dir eg ane ee eee es ee ec : 4 Prof. Newman and 

Mr. Perkins.......| IIJ-IV 6 34 
4-yr. Fresh. Eng ..| Prof. Newman. . I 6 21 
4-yr. Fresh. Eng .| Mr. Perkins... II 6 26 
4-yr. Fresh. Eng Prof. Newman Ill 6 29 
4-yr. Fresh. Eng .| Mr. Perkins. . IV 6 30 
5-yr. Fresh. Eng.. Mr. Harper... ; I 6 27 
5-yr. Fresh. Eng Mr. Perkins. . e II 6 20 
SOOROMOPEIW ie catia ts < ules bidet o'e, cjereu eis. cos aps Mech. Drawing Miss Holtuceascmeackc I 4 33 
DOWOT eee sashes tacwe to cnleaehe ES ecieereee Topoeraphicalls se... .|) Mrs Harper.c. cnn... I 10 4 
ERE EN ec: jaeeiiciele 5 cfs eee ae eiet Seika coer UODOCIAL ae hiss alele c.ceheniais(s| ELOR- NO WHOAD: (isis arlliz’s odie. ccerc lie elett a cad 4 
PRObala ere stttemeate aoe a on eee ee ote a One ae a eae aiactetts sallampnistce La eedr eee cae il 68 258 


Instructors, full time (4); part time (1). 


Respectfully submitted, 
CHACE NEWMAN, 
Assistant Professor of Drawing. 
East Lansing, June 30, 1908. 


REPORT OF THE WOMEN’S DEPARTMENT. 


To the President: 


Dear Sir :—The enrollment in the Women’s Department the past year 
was two hundred, sixty of whom were specials. The building was 
crowded during the fall and winter terms, but several of the rooms 
were free for the use of guests in the spring. It becomes more and 
more evident each year that we are in need of a students’ aid fund. 
A small sum, even, could be used to advantage for students who are 
paying their own way, and who must drop out before the end of the 
year. 

We began the year with a new teacher, Miss Pearl MacDonald, in 
charge of Domestic Science, and the dining room. Miss MacDonald 
has given much attention to club matters, and succeeded in having 
good meals served at an average of $2.15 per week. Miss Bemis has given 
very successfully some of the courses heretofore taken by the senior 
teacher, thus securing for Miss MacDonald more time for club duties. In 
the fall and winter, Miss Lillian Taft rendered valuable assistance by 
taking one of the sections in first year cookery. 

The department regretted very much to lose Mrs. Haner, who left 
us in February to accept a position in the University of Idaho. She 
had been in charge of the work in Domestic Art, since the department 
was organized, and her faithful services, and careful work were always 
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appreciated. The assistant Miss Florence Mundon, continued in charge 
of first year sewing, and helped to bridge over the gap until Mrs. Haner’s 
successor could be initiated. Mrs. F. Leona Gaskins, one of our former 
students, very kindly came to our relief, and took charge of the work 
for the remainder of the year. Her Normal Training class was particu- 
larly successful. The small girls from the village school were invited 
to come to the sewing rooms one afternoon in the week, when the 
senior women, under the direction of Mrs. Gaskins, gave instruction in 
plain sewing. 

The work in music and physical training under Miss Freyhofer and 
Miss Chapman respectively, has been carried on as usual with earnest- 
ness and good results. We regret that Miss Thorburn, because of con- 
tinued ill health, was not able to remain with us. Miss Hopson will 
assist Miss Freyhofer next year, as she has done the past term, with 
the extra music pupils, and as chorus and choir accompanist. 

The large number of irregular students in our department, non-candi- 
dates for a degree, shows a demand for a special course for women. 
In my report two years ago, the suggestion was made that a two years’ 
course in Home Economics should be offered for this class of students. 
The need and opportunity are more evident at the present time. 

The regular Home Economics course as now outlined, will no doubt 
be subject to modification. The work of the sophomore year has not 
yet been put into effect, and we hope that certain changes in it may 
be made early in the coming year. 

Respectfully submitted, 
MAUDE GILCHRIST, 
Dean of the Women’s Department. 
East Lansing, June 30, 1908. 


REPORT OF THE DEPARTMENT OF CHEMISTRY. 


Mr. J. L. Snyder, President, M. A. C.: 


Dear Sir:—A review of the year’s work shows that the department 
has had the largest number of students in its history at work in the 
laboratory. The following summary gives the number of students re- 
ceiving instruction each day in the laboratory during each term of the 
year. 


h 
Number 
Fall Term. of 
students, 
General Chemistry: 
PAWEL CULO YIN] ois cy soe G ae coi Socnckie Yolen, WyOMO rete aa race WTI etic ee etna hs Peitath SheTORLS ae sirens ee aches 103 
INTOCH SCHR ie tc a hols am cinasse tae GAMENET eae STR MEER eitctite Sica ele Re, ee OM, Gana 163 
Organic Chemistry; 
ROUTE ULE GUL s alsti ayes gcc (aslo yectay or euthesa Pe chop ate Ge Cerca anh aCeiel ane tehece a ani tae Seo oie eee 58 
\ YC) 722) 6 ES Se tel aes EOE Es Oc) eR A Re TR ee ee ROE Bs te els 27 


(op a A SR Wa Slee Ave We RISO Do ooo ON ci SE dew aati ies Rg do Loren in 351 
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| 
| es 
Winter Term 
| udenics 
| 

LL ICEL As clece area SG Sed GE ENS uci hy NE IRC CIT CEST RGE EIS © Ince iti, Sane oF i ee Seen 148 
QL, sever Tg ie Roem S Gere cede b eae CRON MICE Ee IER REDS Re ae Rey em ae 91 
Special Short | Cane (ERT CT ACH ORE RI eI Ly OR BERR eR DEA Co PR De aid 
LDPE OTGTEEN Ay SBS cael 2s ie leh LA a Be Rar Urine ale 0 By a | 1l 
TBGa1y ISTE Tied Ne(Clilaya) Gage teu eS aud I Eins be A Et Aah Toms sales Ger tat Sard RRP n TOS Oe ee SPO ea 6 
Agriculture, 9b (Special SWidTS) ec ceencute ree et tea eg Cente Ay RL Sk NE oe timate eaters t 2 
TORE BG 5t Bad Soha ueb delern) ACI Croc eeER et Lene Sees ae a Mere ea, BO Me agg 335 

: Number 

Spring Term. of 

students. 
DME Ta BT eC oF asso A) eee 
BRC pI OM DERI Inysyeyne eee rte oasis ebro users Rae ae eek ae al Both Seopa Halas Kel tcparepde s | 138 
(BITE NET LO Vs SS Aes ES 6 cide te Re Coe IE RT ET Ea Ee a ears aie el Ow aA EES, 6 
HI BIBESLIC ISCIE NI Ce, CDETISEDY Ns cia eek See FS bo IP oP aetna RI ASI. Mea eee Ree ae 12 
PATIL T ES NG ALETIP 1OI CALERA o.) cratsy jot ae ok slats sake cp ajetyicih iv x Me ocomauayes, Gadeie © suse eiaieiat oles pee eee e 9 
IGA ded cis Sea ania tins Csteie Olt s8 BaCrORh cL AEE: Cn Le Cenc ee aaa S See e Se, Se 155 


Amount received from the above students in laboratory fees, $2,247.00. 


This work has been accomplished with a minimum expenditure of 
effort on account of the additional space afforded this department by 
the removal of the physical department from the chemical laboratory 
to the new engineering building. In the basement at the north end 
of the building formerly occupied by the physical department for 
laboratory work and divided up into several rooms we have now one 
large well lighted room which has been especially fitted for work in 
mineralogy and also affords us additional space for general laboratory 
work. Above this is the “original lecture room” which has been re- 
fitted with new seats and affords an excellent lecture room for the 
courses in organic chemistry. Adjacent to this is the office and work 
room of Assistant Professor Reed. A portion of the space formerly used 
by the physical department as a private laboratory on this floor has 
been connected with the analytical room giving us a small but very 
convenient balance room for beginning work. Above this is a sky-light 
which assists very materially in the ventilation both of the balance room 
and the connecting laboratory. These improvements were authorized 
by the Board in July, 1907, and were completed just in time to be 
available at the opening of the year’s work. 

The assay material and furnaces for fire assay were early this spring 
removed to an outhouse some distance south of Wells Hall which 
has been fitted up and made into a very convenient room for fire assay 
work. We have now two Cupel and one Crucible furnace mounted so 
as to be ready for work at any time. Removing this material from the 
chemical laboratory and establishing it by itself makes the danger from 
fire in the laboratory very much less and is a decided improvement. 
This additional space enables us to teach the elements of fire assay 
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work to a class of 138 students divided into divisions of fourteen work- 
ing at a time. 

The year’s work taken as a whole I consider to be fully as successful 
as any which the department has enjoyed since its establishment. I 
wish to thank you and the Board of Agriculture for their hearty co- 
operation. 

Not much time nor opportunity has been afforded for either myself 
or my co-laborers doing work outside of the department, however, In- 
structor Clark has succeeded in developing with the students the best 
military band that the college has ever had, this without in any way 
interfering with his duties as instructor in the chemical department. 

The special course lectures in simple elementary chemistry given to the 
short course students during January and February prevented me from 
doing any work in the Farmer’s Institutes during the past winter. 
The usual amount of routine analytical work for various citizens of 
the state on investigations of soils, fertilizers, insecticides, feeding 
stuffs, minerals and various commercial products has been done. 

I wish to acknowledge the very efficient assistance of the entire force 
which during the year has been as follows: 

Instructors: H. S. Reed, Assistant Professor; J. F. Darling; R. 
R. Tower, took the place of Mr. Boyles from Noy. 15th to Jan. 1st; 
A. J. Clark; F. M. Boyles, resigned Nov. 15th to accept position with 
the government; E. A. Goodhue, clerk and stenographer; George Church- 
ill, caretaker. 

Respectfully submitted, 
FRANK 8S. KEDZIE, 
Professor of Chemistry. 
East Lansing, June 30, 1908. 


REPORT OF THE DEPARTMENT OF HISTORY AND ECONOMICS. 


To the President: 

I have the honor of submitting the following report concerning the 
department of History and Economics for the year 1907-8. 

The total number of enrollments in this department during the year 
was 1,129, distributed as follows: 

By Terms: Autumn, 302; winter, 439; spring, 388. 

By Classes: Sub-Freshmen, 161; freshmen, 415; sophomores, 148; 
juniors, 209; seniors, 123; specials, 63. 

By Subjects: History, 622; economics, 372; “education,” 79; political 
science, 63. 

The total number of hours taught during the year was 1,776, divided 
among the three terms as follows: 

Autumn, 408; winter, 684; spring, 684. 

By subjects the number of recitation hours during the year equalled 
in history, 1,044; in economics, 442; in “education,” 180, and in political 
science, 120. 

The number of subjects offered by this department is approximately 
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twenty-five, but the actual number of classes taught is in excess of 
this since frequently a subject is given to more than one division of 
students. 

The size of the recitation division has ranged uniformly large, since 
an inspection of the class rolls of the thirty-three recitation classes 
conducted by members of the department during the year shows that 
in nineteen there were more than thirty students while in only seven 
rolls were there less than twenty-five students. The average number 
in attendance at classes was thirty-three students per class. 

As is well known, the apportionment of students to recitation classes 
in the different collegiate courses contemplates a much smaller number 
than the average just shown. It is possibly due to the fact that special 
students are so easily classified into subjects like history and economics 
that the class enrollments in these studies are abnormally large. 

The momentous alterations which the curriculum of each of the col- 
lege “courses” has sustained during the past year suggests the expedi- 
ency of showing here, the participation, under the new arrangement, 
of this department in the work of the college. The representation is 
tabulated as follows: 


Name of Number of 


Course. Subjects Economics. History. Political Science, | Education. Required. Elective. 
offered. 
Agricultural 10 Commercial English, Civil Three Six 
Geography. European, Government of 
Industrial United States United States. 
History. Constitutional. 
Economic 
Principles. 
Economic 
Problems. 
Finance. 
Sociology, 
Engineering. 5 Economic English. Civil 
Principles. European. Government 
Economic of 
Problems. United States. Five 
Women’s, 12 Commercial English, Psychology, Four. Eight 
Geography. Early Principles 
Economic European. of 
Principles. Later Pedagogy. 
Economic European, History of 
Problems. Constitution Education. 
Finance. of 
Sociology. United States. 
Forestry. 9 Same as English. Same as Three. Five. 
Agriculturals. European. Agriculturals. 


The great excess of “electives” over required subjects which this 
tabulation shows is a situation which has been consistently character- 
istic of this department. It is a condition which has proven no draw- 
back to the department, and indeed may be regarded as a positive bene- 
fit since the customary stimulus toward improvement which is given by 
rivalry among competitors is not without application to teachers. 

It is scarcely necessary to say that demands upon a department which 
has become so largely increased—amounting to a doubling of the en- 
rollments over any previous year and to an enlargement by a half of 
the number of hours taught—could not be met without addition to the 
teaching force. Fortunately the services of Mrs. Minnie Hendrick were 
again available, and she assumed the position of instructor in history 
at the beginning of the year. At the commencement of the winter 
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term Mr. Carl McAlvay was employed to instruct the classes which 
were still in excess of the number which three teachers could find time 
to meet. Mr. McAlvay is a graduate from the State University, has 
had much experience as a teacher, and extreme good luck enabled this 
department to secure his assistance. He was entitled by the State 
Board, Instructor in History and Economics. 

The competency of the department to meet its purposes has been in- 
creased in every way by the assignment to it this year of permanent 
class rooms, and of adequate office accommodations. At the beginning 
of the year the withdrawal of certain engineering departments from 
College Hall left vacant the large class room at the south end of this 
building with the connected suite of offices and a class room upon 
the third floor. These were assigned to this department and were 
promptly occupied. The loss of time through having to hunt for class 
rooms at the beginning of each term, as well as the waste of going 
frequently to distant buildings to hold classes and the unnecessary wear 
and tear upon departmental accessories, maps, reference books, etc., 
are now all obviated through having permanent and conyenient class 
rooms. The gains to departmental efficiency, also through having suit- 
able offices in which students may consult with their teachers at any 
time are benefits not easily over-estimated. 

The science courses in this department have been voted recently by 
the faculty to be suitable subjects for “majors” to students needing 
post-graduate work. This action is especially timely since there seems 
to be a now well developed field of knowledge, adapted particularly to 
agricultural students comprised within what is known as Agricultural 
Economics. It is believed that advanced students might work very 
profitably in this new area of study and the hope is expressed here 
that opportunities in this sort of work may soon be offered by this 
college. 

The members of the department have done their full duty, it is be- 
lieved, toward the extra class room obligations such as attending 
teachers, faculty, and committee meetings, which constitute no small 
part of college management. The first assistant in the department, 
Mr. Ryder, has had a peculiarly arduous and responsible position as 
class officer for the freshmen and, during a part of the year, for the 
sub-freshmen classes. The large size of these classes as well as the 
constantly increasing amount ‘of supervision which is expected from 
the class officer, makes the office one of no little care. Much time has 
been required from the head of the department too, through the ad- 
ministrative work required from him as chairman of the social com- 
mittee. The supervision of the book store management also has taken 
time and given responsibility. 

In reviewing the work of this very busy year for the department of 
History and E conomics, I am ur ged again to express my appreciation 
of the faithfulness and ability with which my assistants, Mr. Ryder, 
Mrs. Hendrick, and Mr. McAlvay, have rendered every service which 
would minister properly to the students who have come under their 
care. 

Very respectfully, 
WILBUR O. HEDRICK, 
Professor of History and Heonomics. 
Kast Lansing, June 30, 1908. 
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REPORT OF THE DEPARTMENT OF ENGLISH AND MODERN 
LANGUAGES. 


President J. L. Snyder, East Lansing, Michigan: 


My Dear Sir:—During the college year just closed the work in this 
department has developed in various ways. The change in all the 
courses of study, although it has decreased the required amount of work 
in English and modern languages, has increased the amount required 
during the freshmen and sophomore years. This increase, together with 
the large number in the classes entering last fall, made necessary the 
securing of additional instructors in the department. During the fall 
term Mr. Frank G. Tompkins and Mr. Wm. A Robinson were secured to 
give their whole time to the teaching of English. Miss Helen Michaelides 
was added to the department, to her being entrusted the teaching of 
French. Mrs. Minnie Hendricks, an instructor in the history depart- 
ment, devoted part of her time to classes in English. 

At the opening of the winter term Mrs. Hendricks was needed for 
full time in the history department. This fact, together with the very 
large increase in the number of students studying German, necessitated 
the hiring of Mr. J. ©. Paltridge and Mr. Leslie N. Cullom, both of 
whom remained with the department throughout the rest of the year. 
The exigencies of the program made necessary more sections in the 
sub-freshmen, freshmen, and sophomore classes, with the result that 
the numbers in the various sections were somewhat less than last year. 
This made possible in the department more individual attention to 
students than has heretofore been given. 

The endeavor has been to have all students who were somewhat slow 
in their work interview their respective instructors regularly. This 
attempt has not met with the response from the students which we 
desired, their time being so occupied that it is all but impossible for 
them to find opportunity to interview the instructors outside of class 
hours. Further, the traditions of the college have made this indivi- 
dual work with the students somewhat irksome to instructors, as in 
the past but little of it has been done, at least in this department. 
I sincerely hope that next year this work will be developed still further, 
as I feel that this personal touch between student and instructor is 
more vital than any other part of college training. 

The completion of the Engineering Hall and the consequent removal 
from College Hall of the office of the department of mathematics, made 
possible an office for the instructors in this department, something 
which they had not previously had. Room No. 4 was set apart for this 
work. It has been supplied with desks, and continually during the 
year it has been in use by instructors in legitimate office work. With- 
out the facilities thus afforded the individual work of which I have 
spoken would not have been possible. Both the instructors and the 
head of the department wish to express to the State Board of Agricul- 
ture their appreciation of the appropriation which made this possible. 

During the fall term 1,028 students were registered in the study of 
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English, 73 in the study of German, and 33 in the study of French. 
During the winter term the numbers were as follows: English, 953; 
German, 193; and French, 25, and during the spring term the num- 
bers were as follows: English, 742; German, 129; and French, 15. 
The total number in the fall term was 1,134, in the winter term 1,169 
and in the spring term 886. 

At the close of the year Mr. L. N. Cullom resigned his position to 
go into work of another nature. Mr. Frank G. Tompkins also resigned. 
He accepts a position in the English department of the State Uni- 
versity. Mr. Tompkins came to us as a teacher of experience and as 
a man thoroughly acquainted with his subject and in love with his 
work. These qualities have made him one of the most valuable mem- 
bers of the department. It seems to me that the policy of the college 
should be to keep an instructor of this type, even in spite of the allure- 
ments of teaching in his alma mater, of being associated with one of 
the greatest universities in the land, and of receiving a decided increase 
in salary. This institution cannot afford to lose a man of this type, 
no matter how much salary it takes to keep him. 

Mr. George L. Stevens, who has been in the department for three 
years, also resigned. He felt that it was unwise for him to risk further 
winters in the climate of Michigan. Of the value of his services to the 
department and to the college, too much cannot be said. No better 
teacher has ever been a member of the department. No instructor 
has had a more elevating and ennobling influence on the students who 
came under his charge. His affability and constant good cheer have 
been a marked characteristic of the social life of the younger people 
of the community. No other plea than that of health would persuade 
the department to permit him to leave. With him go the heartiest 
wishes of his unnumbered friends among the people of the community 
and among the students. 

In my last report I recommended the introduction of language phones 
for the study of German. It has seemed impossible to introduce this 
aid to our work because of a lack of room to install them. I hope 
that the completion of the Agricultural building will render it possible 
for us to favor our students with this opportunity, if we find it im- 
possible to do so at an earlier date. Something of the laboratory work 
suggested in my last report for work in English literature has been 
attempted. The results have been such as to assure me that it is ad- 
visable to introduce still more of this kind of work. As I said a year 
ago, however, such work is greatly hampered by the limitations of 
the library building. 

The department has done away with the former custom of giving 
credit for work done in German in high school. »Students who have 
had German are permitted to enter advanced classes, but are not given 
credit toward graduation for earlier work. Their graduation from high 
school was made possible by the credits received from this work. To 
use the same credits, a second time, toward graduation from college 
seems to me entirely unwarranted. 

I am glad to report that the intercollegiate debate with Ypsilanti 
State Normal College, which for seven years has been under the general 
direction of this department, was won both last year and this year 
by this college. I wish to express my appreciation of the help given 
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in this work by the members of other departments in the college, and 
especially to thank the members of this year’s debating team, Messrs. 
C. C. Taylor, H. L. Kempster, and O. J. Oviatt, for their constant, 
unceasing, and determined work which made yictorv possible. Messrs. 
Kempster and Taylor have the unique honor of having belonged to two 
winning teams, the teams which won the only series of debates which 
this college has been so fortunate as to secure. All of the members of 
this year’s team are juniors in the Agricultural course. 

During the year a term’s work in dramatics has been offered for the 
first time, as an elective. This work calls for the public presentation 
of brief plays. It has proven popular, both to the students taking the 
course and as an amusement to the college community at large. The 
portable stage provided by the college for erection in the armory has 
made possible the presentation of these plays in an appropriate man- 
ner, with scenery, curtain, etc. For these requisites to the full useful- 
ness of this course the department is grateful, while the frequent use 
made of the stage by various college organizations seems to warrant, 
from an entirely different point of view, the money expended for it 
and its appurtenances. 

For the services of an office clerk during part of each day for the 
latter half of this year I wish to thank you and the members of the 
State Board. 

I have only praise for the work of the other members of the depart- 
ment during the year. They have made the welfare of the department 
their ideal, and toward this ideal they have unceasingly striven. To 
those of the department who have helped me in the detail work of 
editing the volume of the proceedings of the semi-centennial celebra- 
tion, I wish to express special thanks, as the work in no way legitimately 
belonged to them. 

Yours most respectfully, 
THOS. C. BLAISDELL, 
Professor of English and Modern Languages. 
East Lansing, June 30, 1908. 


REPORT OF THE DEPARTMENT OF ZOOLOGY AND PHYSI- 
OLOGY. 


To the President: 


Sir:—I have the honor to submit herewith the annual report of the 
Department of Zoology and Physiology for the year ending June 30, 
1908. 

There has been no change in the personnel of the department during 
the year. 

The following schedule shows the arrangement of subjects, classes and 
instructors by terms, the number of students in each class being also 
indicated. Laboratory or field work is required in every subject and 
usually there are several divisions of each class for such work. This 
of course involves much repetition of the laboratory work and demands 
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a large amount of time on the part of the instructors, but in no other 
way can students-be given the full value of the course. When two or 
more instructors are named for the same class the one first named 
has had charge of the laboratory or recitation work, the others assist- 
ing in the laboratory work. 


SCHEDULE OF DEPARTMENT WORK—1907-1908. 
Fall Term (1907). 

Physical Geography la. Agricultural Sub-Freshmen, 42 students 
(Myers, Kelton). 

Physical Geography 1b. Women Sub-Freshmen, 25 students (Kelton, 
Myers). 

Zoology 1a. Agricultural Sophomores, 54 students (Barrows, Myers, 
Kelton). 

Zoology 2b. Women Juniors, 19 students (Barrows, Kelton). 
Winter Term (1908). 

Geology la. Agricultural Sophomores, 46 students (Barrows, Kelton). 

Anatomy 2. Women Sophomores, 28 students (Myers, Kelton). 

Anatomy 2. Women (special), 25 students (Myers, Kelton). 
Spring Term (1908). 

Zoology 1a. Agricultural Freshmen, 75 students (Barrows, Myers, 

Kelton). 

Zoology 1b. Women Freshmen, 46 students (Barrows, Myers, Kelton). 

Zoology 3a. Agricultural and Forestry Seniors and Juniors, 6 stu- 

dents (Barrows). 

Zoology 3b. Women Seniors and Juniors, 4 students (Barrows). 

Total number of students for the year 370. 

The new course of studies which went into effect this year marks a 
noteworthy departure from previous schedules. Instead of two terms 
of required zoology in the sophomore year and two terms of elective 
geology in the senior year the new course requires one term each of 
zoology and geology, all additional work in these subjects being elective. 
Moreover the required work in zoology has been placed in the freshman 
year, while the work in anatomy and physiology, two terms of which 
were required formerly in the freshman year, has been reduced to a 
single term and this is not given until the sophomore year. This trans- 
position of anatomy and zoology was contrary to the desire of the 
department, and a year’s test of ‘the plan only strengthens our opinion 
that it is contrary to the best interests of the student. Before tak- 
ing up any course in general zoology the student should be familiar 
with the outlines of human anatomy and physiology, and should have 
considerable practice in the microscopic study and drawing of animal 
tissues. Under present conditions it becomes necessary to give students 
in zoology considerable instruction in the use of the compound microscope 
and in histology before they can proceed satisfactorily, thus still 
further shortening the already too brief course in zoology. 

On the other hand the establishment of a required course in geology 
proves to be of decided advantage. Owing to the fact that no mineralogy 
is given in either the agricultural or forestry courses it becomes neces- 
sary to preface or accompany the work in geology with some elemen- 
tary mineralogy, but this can be done with little difficulty, and the work 
accomplished during the past year was very satisfactory on the whole. 
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The lack of gas in the laboratory is a serious drawback to blowpipe 
work, but this was largely overcome by the use of candles, while at- 
tention to the strictly physical properties of minerals and rocks per- 
mitted the determination of most of the commoner forms. 

The elective zoology given in the spring term (zoology 3a and 3b) 
consisted mainly of work in economic ornithology and mammalogy, and 
it is believed that the course, with a few minor changes, will prove 
both popular and valuable. Three lectures per week were given on the 
habits and economic relations of the more abundant and important 
birds and mammals, while two periods of two hours each per week were 
devoted to field work when the weather was favorable or to laboratory 
work at other times. The success of these first classes certainly war- 
rants their continuance. 

The large amount of teaching required under the new schedule has 
made it impossible to do much work in the museum beyond that which 
was absolutely necessary to prevent deterioration. The museum is al- 
ready overcrowded, and practically all available space is now occupied 
with cases. During the year a notable accession to the collections 
was made in the gift to the college by the Broas heirs of the entire 
collection of mounted birds and mammals of the late Levi Broas, of 
Belding, Michigan. This collection comprises upwards of seven hun- , 
dred specimens, many of which are either new to the museum or are 
better specimens than those we already possess. By removing poorer 
specimens from our shelves it will be possible to put on exhibition a 
part of this new collection, but by far the larger part of it will have 
to be placed in storage until some increase in museum space can be 
made. The time is not far distant when a new museum building will 
become an absolute necessity, but even before that is possible it will 
be necessary for the department to have an additional assistant who 
can give most of his time to the preparation and care of museum 
material, perhaps assisting also in the preparation of specimens to 
be used in the laboratories. I sincerely hope that such an addition 
to the department force may be practicable during the coming year. 

Respectfully, 
WALTER B. BARROWS, 
Professor of Zoology and Physiology. 
East Lansing, June 30, 1908. 


REPORT OF THE DEPARTMENT OF ENTOMOLOGY. 


President J. L. Snyder: 

Following is a brief report of work done by the Department of En- 
tomology during the year 1907-8. 

Five courses were given besides a course of thirty lectures to the 
short course men in fruit work. 

Course six, to the sophomore women, has not been given because the 
sophomore women have not as yet come under the new arrangement, 
but this course will be given next year. 
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The work of the department has been handicapped by lack of room. 
The farm department has been generous to a fault both in making 
room for us and in all other ways, but even then it has been difficult 
to so arrange matters as to provide for some of the work. The de- 
partment looks forward to the time when the new Agricultural build- 
ing will make it possible to expand. 

The collection has steadily grown, both by the addition of new bred 
materials and by the identification and arrangement of material collected 
in the past. 

During the year Mr. Zeno P. Metcalf has assisted very efficiently 
as instructor. He, however, received an appointment in another state 
at a substantial increase in salary and went to his new position in 
June. The writer wishes to express his appreciation and thanks for 
his able assistance in carrying on the work of the department. He 
also wishes to thank Miss Catherine Koch, student, for her accurate 
and diligent aid in mounting and arranging material in the collection, 
and in other ways. 

Respectfully submitted, 
BR. PEPE, 
Professor of Entomology. 
Kast Lansing, June 30, 1908. 


REPORT OF THE VETERINARY DEPARTMENT. 


President J. L. Snyder: 


Dear Sir:—I have the honor of submitting the following report: The 
Department of Veterinary Science, of which I took charge the second 
week of October, 1907, has offered instruction in the rudiments of 
Veterinary Science to the following number of students: 

Spring Term: Freshmen, 81, 2 hours per week; junior and senior 
electives, 48, 5 hours per week. 

Winter term: Freshmen and sophomores, 56, 244 hours per week; 
junior and senior elective, 59, 5 hours per week. First year short 
course men, 90, 5 hours per week; second year short course men, 30, 

hours per week. 

Fall Term: Junior and senior electives, 53, 5 hours per week. 

While it is impossible to equip the students with anything more than 
an idea of the importance and magnitude of this class of professional 
work, I have tried to impart to them a useful knowledge of the anatomy 
and physiology of the larger domestic animals, upon which they may 
build an understanding on the conformation and soundness of live 
stock, and stock judging , and make it possible for them to derive some 
benefit from the lectures upon medicine and surgery. Preventive and 
control measures have been considered in detail in connection with 
those diseases which are of importance in this state, and treatments 
have been outlined for the more common diseases occurring among farm 
animals. 

Demonstration work has been limited to anatomical ree upon 
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paper and dissected specimens, operations upon and treatment of ani- 
mals belonging to the college herds, and post mortem demonstrations 
upon carcasses received by the Experiment Station for analysis. This 
last feature accompanied by frequent observations of normal carcasses 
during their college course will undoubtedly prove of value to the 
students in enabling them to detect diseased structures in slaughtered 
animals, and perhaps in some cases will render them competent to 
recognize the character of the disorders, especially in cases presenting 
lesions of tuberculosis, hog cholera, and verminous affections of the 
bowels. 

Lectures to first year students were confined very largely to the 
exterior of the horse, special attention being paid to the principal un- 
soundnesses, and diseases which produce them, and to the principles 
underlying the practice of the horse-shoeing. 

Both classes taking the winter short course, received daily lectures, 
and afternoon demonstrations during one week. These were received 
with encouraging interest. Both the short course and winter term 
were necessarily broken on account of my absence from the college to 
purchase horses for the farm department, and attendance at five in- 
stitutes. 

In addition to the class work mentioned, I assisted Prof. Shaw in 
the special live stock judging class during the fall term when consider- 
ing the work upon horses. 

During the year, the department’s facilities for demonstration and 
practical work have been increased by the addition of surgical instru- 
ments and medicines, but the class room equipment is in need of con- 
siderable addition and repair. The department is in possession of 
several bound and unbound books, medical journals, and government 
and station publications. This literature should be cataloged so that 
it may be readily accessible, and a start has been made toward that 
end by the use of student labor, which has not proven wholly satis- 
factory. I hope that I may be provided during the ensuing year with 
sufficient stenographic and. clerical assistance to accomplish the com- 
pletion of the work begun and to care for the department correspond- 
ence which has at times suffered for lack of time on my part. 

While the work in this department is a radical departure from the 
routine class work of a veterinary institution, I am pleased with its 
general nature and opportunity for study and expansion along lines 
of live stock. I appreciate the treatment received at your hands and 
for the cordial welcome by the faculty, and I hope that the department 
may continue to fill the important function in the college it has in 
the past under the very able management of Drs. Grange and Waterman. 

Respectfully submitted, 
L. M. HURT. 

East Lansing, Mich., June 30, 1908. 
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REPORT OF THE MILITARY DEPARTMENT. 


President J. L. Snyder: 

Sir:—I have the honor to submit my report of the military depart- 
ment for the year ending June 23rd, 1908. 

During the first half of the fall term, the new cadets were instructed 
in the school of the soldier, being divided into squads of eight and 
instructed by sophomore cadet corporals, the instruction being super- 
intended by the senior cadet officers. The remainder of the old cadets 
were instructed in company drill, close order, by the junior cadet 
officers. 

The last half of the fall term and the first half of the winter term, 
the new cadets were drilled in the armory under their cadet officers 
in the school of the squad and company. 

The sophomores were given two lecture courses of ten lectures each, 
the first consisting of lectures on the Field Service Regulations and 
the second of lectures on the Drill Regulations. 

The last half of the winter term, the various companies received each 
week, two hours instruction in company and platoon drill, the third 
hour being given to theoretical instruction in guard duty and small 
arms firing regulations. The cadet officers were instructed separately, 
particular attention being given to the company in battle. 

At the end of each half term and term, I made a personal inspection 
of each organization and recorded the standing of each cadet, taking 
into consideration his attendance, military bearing and proficiency in 
drill. 

The spring term opened April 7th, and the first out-of-door drill was 
had April 13th. A new company (F) was organized, making the cadet 
corps consist of a battalion of six companies, band, hospital corps and 
signal corps detachments, a total of 530 cadets. 

Capt. G. A. Shelton, General Staff, U. S. Army, inspected the corps 
May 15th last. Although the corps had had only fourteen drills out- 
of-doors, I am very well pleased with the showing made. 

Last November I received a letter of commendation from the Sec- 
retary of War, for the good showing made by the Corps of Cadets at 
the inspection, May 22nd, 1907. I feel this year, the Corps of Cadets 
made even a better showing. Five hundred and twenty-four cadets were 
in ranks, completely uniformed and equipped, 4 being absent and 2 sick. 
The military exercises ordered by the inspector were as follows: escort 
to the color, review, inspection, battalion drill, company drill in close 
and extended order and drill for the hospital corps detachment. The 
corps was prepared to execute the following exercises but was prevented 
by rain: dress parade, guard mounting, signal drill. It was also pre- 
pared to form a rear guard, advance guard and outpost. 

During the spring term, the Corps of Cadets has been reviewed and 
inspected by Adjt. Gen. W. T. MecGurrin, Inspector General Carl 
Wagner, and Brigade General R. J. Bates, Michigan National Guard. 
A competitive drill was also held, the judges being Colonel J. N. Cox, 
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Colonel Walter Rogers and Captain Roy Vandercook, of the Michigan 
National Guard. 

The judges decided that Co. “B,” Captain S. W. Horton, was the 
best drilled company, Co. “KE,” Captain J. R. Campbell, second and 
Co. “EF,” Capt. M. E. Hall, third. 

The above mentioned officers of the State troops have commended 
in the strongest terms the work of the Corps of Cadets this year. 

On Decoration Day, the entire corps proceeded to Lansing and took 
part in the street parade. The entraining and detraining of the corps 
by organization was well and promptly done. Before returning to the 
college, a dress parade was held in front of the State Capitol in the 
presence of a large and appreciative audience. On this occasion, the 
corps presented a splendid appearance and reflected credit upon the 
college as well as upon themselves. The department was very fortu- 
nate this year in securing the services of Mr. A. J. Clark, instructor 
in chemistry, as director for the band. The band composed of thirty 
cadets, playing the various necessary instruments, has made, during 
the year, an enviable record, both in their work in the military depart- 
ment and in their desire to help out the various college functions by 
adding to them their inspiring music. 

The department, this year, obtained from the government six Spring- 
field rifles, model 1903. This is a fac-simile of the very latest rifle, 
the caliber being .22 in place of 30. As a consequence, the cadets have 
taken a great interest in rifle practice and some very creditable scores 
have been made. 

The object of the instruction in this department is to qualify the 
average graduate for a commission as lieutenant in the organized 
militia or volunteers. I consider the work as now carried on to be in 
a good, healthy condition and to accomplish its object. 

In order to get good results in this department, it is necessary to 
make the work worth while to the seniors, with whom the drill is 
optional. As both the Agricultural and Engineering seniors now re- 
ceive credit for drill, I don’t think there will be any difficulty in get- 
ting the best equipped seniors to continue tbe work. 

This year, 15 seniors elected drill as against 8 last year. Any of 
these men who desire are eligible to appear for examination Jan. 2nd, 
1909, with a view of being appointed second lieutenant in the regular 
army. 

Before closing my report, I desire to express my appreciation of 
the good work done by the foilowing senior officers: A. W. Brewster, 
R. C. Brody, J. R. Campbell, R. H. Gilbert, M. E. Hall, S. W. Horton, 
S. F. Knigh, W. M. Rider, F. V. Tenkonohy and E. I. Wilcox. 

Very respectfully, 
KF. W. FUGER, 
Capt. 18th Inf., Comdt. 
East Lansing, June 30th, 1908. 
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REPORT OF 


To the President: 


THE 


AGRICULTURE. 


LIBRARIAN. 


Sir :—The following is the report on the library for the year ending 


June 30th, 1908. 


Ten hundred seventy-two bound volumes have 


been 


added to the library during the year, of which four hundred seventy- 
one were purchased, one hundred eighty-six were gifts, and four hun- 


dred fifteen came by binding. 


Six hundred nine pamphlets and unbound volumes have been received, 


and acknowledged in all cases where donor was known. 


We therefore 


omit individual mention at this time. 
We are indebted as follows for bound volumes: 


American Baking Powder Ass'n 2. 

American Hampshir e Downs 
Ass’n, 1. 

Beal, Dr. W. J., 5. 

Burrows EEL ORM cals hug bz 

Baker, Ray Stannard, 12. 

Baker, Taylor Pub. Co., 1 
Cooley, F. S., 1. 

Fletcher, Dr. S. W., 1. 

Grolkass, Ernest, 1. 

Howard, 'T...W.,;-4 

Holstein-Friesian Ass’n, 1. 

Harrisburg Foundry and Ma- 
chine Works, 1. 

Iowa, State Board of 
Lutes as 

Lexis, W., 1. 

Michigan reports, 


State Board of Agriculture, 1. 
State Horticultural Society,1. 


State Geologist, 5. 

State Board. of Health, 2. 
Crop Reports, 2. 

‘Farmers’ Institutes, 1. 
Supt. Public Instruction, 1. 
Labor Bureau, 2. 

Publie Acts, 1. 

Senate Journal, 2 

House Journal, 2. 


Agricul- 


Supreme Court reports, 5. 
Mich. Acad. of Science, 1. 
Maine State Board of 

ture, ) 4: 
Missouri Botanic Gardens, 1. 
Metropolitan Park Commis- 
sioners, 9. 
N. Y. State Library, 10. 
New 8S. Wales, 3. 
National Education Ass’n, 1. 
Ohio State Board of Agricul- 
tune ad. 
Prang Educational Pub. Co., 7. 
Smithsonian Institution, 3. 
Thompson, 8., 1. 
United States, Dept. of Agr., &. 
Bureau of Commerce "and 
Labor, 6 
Bureau of Education, 5. 
Interstate Commerce Commis- 
sion, 2. 

Labor Bureau, 2. 

Marine Hospital, 4. 
Veterinary Dept., M. A. C., 4. 
VanNorman, H. E., 1. 

Wellcome Laboratories, 2. 
Wisconsin Historical Society, 37 
West Va. Board of Agriculture, 1. 


Agricul- 


Three hundred nine periodicals, foreign and American are purchased 


by the college and placed in the reading room. 


In addition to these 


are the following, received either as gifts from publishers, or in ex- 


change for college publications: 
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Adrian Times. 

Agricultural Advertising. 

Agricultural Gazette of N. South 
Wales. 

Agricultural Journal, India. 

Agricultural Ledger, India. 

Agricultural Students’ Gazette, 
England. 

Allegan Gazette. 

American Agriculturist. 

American Cheesemaker. 

American Economist. 


American Institute Electrical En- 


gineers, 
American 


Proceedings. 
Missionary. 
American Poultry Advocate. 
American Sheepbreeder. 
American Sugar Industry. 
American Swineherd. 
American Thresherman. 
Ann Arbor Argus. 
Arboriculture. 
Armada Graphic. 
Battle Creek Journal. 
Bear Lake Beacon. 
Big Rapids Herald. 
Canadian Horticulturist. 
Cattle Specialist. 
Chicago Dairy Farmer’s 
Drover’s Journal. 
Chicago Packer. 
Christian Herald. 
Church Helper. 
Civic News. 
Cornell Countryman. 
Congressional Record. 
Country Gentlemen. 
Daily Tribune. 
Electrical Times. 
Farm and Fireside. 
Farm and Home. 
Farm Life. 
Farm News. 
Farmers’ Advocate. 
Farmers’ Guide. 
Farmers’ Tribune. 
Farmers’ Voice. 
Farming World. 
Florists’ Exchange. 
Fruit Grower’s Journal. 
13 


and 


Garden. 

Garden Magazine (formerly Farm- 
ing). 

Gleaner. 

Gleanings in Bee Culture. 

Grand Ledge Independent. 

Hillsdale Leader. 

Hillsdale Standard. 

Hoard’s Dairyman. 

Holstein-Friesian Register. 

Holstein-Friesian World. 

Home and Farm. 

Homestead. 


- Horse Shoers’ Journal. 


Horse World. 

House and Garden. 

Improvement Era. 

Indian’s Friend. 

Indiana Farmer. 

Jonia Sentinel. 

Jersey Bulletin. 

Johns Hopkins Univ. Circulars. 

Journal of Agriculture, Australia. 

Journal of Agriculture, Victoria. 

Journal of Agriculture, Western 
Australia. 

Kalamazoo Telegraph. 

Kansas Farmer. 

Kimball’s Dairy Farmer. 

Lansing Journal. (Daily.) 

Lawton Leader. 

Lewiston Journal. 

Live Stock Journal. 

Live Stock Report. 

Living Church. 

Mark Lane Express. 

Michigan Farmer. 

Michigan Mirror. 

Midland Republican. 

Milchwirtschatliches Centralblatt. 

Missouri Valley Veterinary Bulletin. 

Moderator Topics. 

Morenci Observer. 

Mystic Worker. 

Western Society of Engineers, Pro- 
ceedings. 

Williamston Enterprise. 

Wilson Bulletin. 

Women’s Home Companion. 

Ypsilantian. 


Chicago. 
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The M. A. C. Record exchanges are also placed in the reading room, 
and in exchange for our catalogue we receive the catalogues and regis- 
ters from the leading institutions of the country; these are filed in the 
librarian’s office. 

The publications of the various experiment stations of the country, 
and of the U. S. Dept. of Agriculture are also received and filed. 

In March of this year Congress passed an act making the libraries 
of all Land-grant colleges “Depositories” for all publications issued by 
the government. Under this act the college is receiving a large amount 
of matter, much of which is valuable to us, but which, because of 
our present crowded condition, must be placed in storage, and there- 
fore, not available for use. It is to be hoped that in the near future we 
may have a new library building, large enough to provide for our 
present needs, and to properly care for the accumulations of a rapidly 
growing library for many years to come. 

The library hours have been materially increased during the year. 
We have been carrying out the following schedule of hours for about 
half of the year: 

Daily, 7:30 to 12; 12:20 to 6; -6:20 to 9. 

Sundays, 10 a. m. to 2 p. m; 3 to 5 p. m. 

The library was in charge of Mr. Joseph Rosen, a senior, during the 
extra time it was open, and we feel that all appreciated his efficient 
services. 

In February our assistant was offered and accepted a position in the 
U. S. Dept. of Agriculture, Bureau of Plant Industry. We were sorry 
indeed to lose Miss Feldkamp, who had served the library faithfully. 
She was succeeded by Miss Agnes Crumb, who came to us from the 
office of the Secretary of the College, and who, we believe, is giving quite 
general satisfaction. 

The number of books drawn from the library during the year was 
four thousand eight hundred seventy-seven. The largest number taken 
out during any one month was five hundred seventy-five; the lowest 
number was one hundred forty-one. 

No record is made of books used in the room. 

Fines to the amount of $34.25 have been collected. 

To the library of the Experiment Station two hundred sixty-nine 
volumes have been added. Of these fifty were purchased, three came 
as gifts, and two hundred sixteen by binding. 

The College library now contains 26,792 volumes. The Station 
library, 2,666 volumes. Total in both libraries, 29,458 volumes. This 
number includes all books in department libraries, so far as they have 
been catalogued. 

Respectfully submitted, 
LINDA E. LANDON, 
Librarian. 
Kast Lansing, June 30, 1908. 
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REPORT OF THE DEPARTMENT OF PHYSICAL CULTURE. 


To President J. L. Snyder: 


The following is the report for the Department of Physical Culture 
and Athletics for the year ending June 30th, 1908. 

It has been the aim of the department throughout the year to in- 
terest as large a number of the young men as possible into taking 
some work in the department, as well as to furnish wholesome recrea- 
tion to the young men and the college community. With this object 
in mind an effort has been made to widen the range of the work. 

As has been noted in previous reports, the physical culture branch 
of the work is curtailed seriously on account of having no gymnasium 
and no regular time available for the work. This lack of space and 
time has made it impossible to reach a large number of the young 
men. However, the usual work with Indian-clubs, dumb-bells, bar-bells, 
free arm and breathing exercises was offered, while all the recreative 
exercises, such as hand-ball, fencing, wrestling, apparatus work, tum- 
bling, indoor baseball, ete., were promoted as far as possible. In the . 
several branches of athletics, baseball, football, basket-ball, track and 
tennis, a very large number of the young men were induced to take 
part by the encouragement of inter-hall, inter-class, inter-department, 
and inter-society contests, in addition to the maintaining of the repre- 
sentative college team in each branch. The college teams all had 
successful years, easily leading all’ the state colleges in the major 
sports, football, baseball, track and basket-ball; not a defeat being 
suffered at the hands of any state college in any of these branches dur- 
ing the vear. Considerable prominence and publicity was also secured 
by the defeat of Wabash in football, Notre Dame University in a dual 
track meet and by the work of the track team in the Western Con- 
ference Meet in Chicago. 

The Third Annual Invitation Interscholastic Meet held on the college 
grounds May 18th, under the auspices of the department, was unusually 
successful. Twenty-nine high-schools of the state sent representatives 
and several hundred high school students from all parts of the state 
spent the day at the college. 

The athletic field has been materially improved during the year. The 
grand stand was moved to a more advantageous location, a substantial 
bleacher was built, adding considerably to the seating capacity of the 
field, the cement bridge and approach to the field was completed, while 
a considerable amount of time and money was spent in huilding a 
retaining bank at the east end as a protection against high water 
and in improving the cinder track and the general equipment. 

A considerably larger proportion of the young men took advantage 
of the privileges of the bath house this year than heretofore and the 
fees from this source have been ample to take care of the running ex- 
penses of the department. 

In concluding my report, I want to again call attention to the néces- 
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sity of a gymnasium that the physical culture branch of the department 
may be brought up to the place it should hold. 
Respectfully, 
C. L. BREWER, 
Director. 
East Lansing, June 30th, 1908. 


REPORT OF DEAN OF SPECIAL COURSES. 


President J. L. Snyder: 

Below is given a report of the Special Courses for the winter of 
1907-8. 

The Special Courses cover four general subjects, General Agriculture, 
first and second years, Creamery Management, Cheese Making and 
Fruit Growing. 

The course in General Agriculture, continuing for eight weeks, with 
an enrollment of eighty-nine for the first vear, covered work along the 
lines of live stock, veterinary medicine, carpenter and blacksmith shop, 
soils and crops, feeds and feeding, agricultural chemistry and fruits. 

The second year in General Agriculture included, besides advanced 
work in the subjects above mentioned, butter making, milk and its 
products, corn and seed judging, farm engineering, poultry culture, 
business arithmetic and bookkeeping, bacteriology and entomology; 
many of these being elective. The enrollment for this course was thirty- 
two. 

The Creamery Course, open only to men who have had experience 
for at least one season, aims to improve the butter makers now in 
creameries, not to fit young men without experience to go into the 
business. The course during the past year, with an enrollment of 
fiftv-nine and conducted by Instructors McFeeters and Liverance, and 
others, covered work in business methods, dairy bacteriology, chemistry 
and physics of milk, grading gathered cream, butter judging and 
creamery principles, the afternoon hours being spent in the butter room 
in practical work. 

The Cheese Course began immediately after the close of the Creamery 
Course and lasted four weeks with an enrollment of eight. The bulk 
of the time was spent in practical work. The student was taught to 
detect tainted milk, how to handle milk for the production of cheese, 
the use of starters and care of same. Lectures were given on the treat- 
ing and controlling of germs, chemistry and physics of milk, the Bab- 
cock test, etc. Men who have had experience are invited to take this 
course. 

A two weeks course was given in Fruit Growing, covering all phases 
of the business of growing fruit successfully. Nineteen enrolled for 
this course. 

The value of these cotirses has increased as room and facilities for 
work have been secured and the interest and energy displayed fhe past 
winter have not been eqttaled any previous year. 
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These courses were completed under the direction of Mr. C. D. Smith, 
formerly Dean of the Short Courses, but now president of an agricultural 
college in Brazil. I am simply assuming the responsibility of making 
this statement for him. 

Yours respectfully, 
ROBERT 8. SHAW. 

East Lansing, Mich., June 30, 1908. 


REPORT OF THE SUPERINTENDENT OF FARMERS’ INSTI- 
TUTES. 


To President J. L. Snyder: © 


Sir:—During the past year County Farmers’ Institutes have been 
held in seventy counties in Michigan, under the rules laid down by the 
State Board of Agriculture. In addition to these county meetings, 
which with few exceptions have been continued for two days, one-day 
institutes have been held in sixty-three counties. Besides these regular in- 
stitutes a large number of special meetings have been held relating to 
Sugar beet growing, live stock husbandry, ete. 

A Normal Farmers’ Institute was held at the college in November, 
just before the opening of the regular institutes and during the spring 
a Railroad Institute Train was run for nine days, making fifty-four 
stops. 

The regular institutes have been conducted on much the same lines 
as in previous years. The local arrangements have been left almost 
entirely to the county institute society officers, the vice-presidents act- 
ing as local managers for the one-day institutes. This method has 
been in operation for nearly fourteen years and has given excellent 
satisfaction. The success of the meetings depends very largely upon 
the interest taken by the local officers and I am glad to report that 
with few exceptions they have not failed in their duty. To arrange 
a series of institutes takes a considerable amount of time and except 
in one or two cases where the secretaries receive a small percentage 
of the membership fees, they serve entirely without compensation and 
in many instances pay their own expenses. 

It can be truly said that the interest taken by the farmers in gen- 
eral in the institutes was never surpassed in Michigan. 

The newspapers have been very helpful in advertising the meetings 
and, not only printed notices regarding the speakers, but reported the 
proceedings and gave abstracts of the papers. In several newspapers 
two or three columns were devoted for two or three weeks to these 
reports and thus gave to the farmers who either could not or would 
not attend the meetings, the pith of the papers and discussions. 

The attendance in nearly every case, when attention had been given 
to advertising the meeting and the conditions were favorable, was all 
that could be asked and in a large number of instances the halls were 
filled and hundreds turned away. Up to the last of January it looked 
as though the total attendance would be fully twenty-five per cent 
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larger than during any previous year, but the weather during the last 
week in January and much of the time in February was such as to 
make it almost impossible to carry on the institute work, in fact, in 
some cases more than half of the meetings had to be given up and 
those that were held were but lightly attended, it being practically im- 
possible for the farmers to reach the halls. From the fact that during 
the weeks when the weather was so unfavorable a large number of meet- 
ings were scheduled, the attendance in a considerable part of the coun- 
ties was less than last year and the total attendance was greatly re- 
duced, but notwithstanding this it exceeded that for 1906-7, by about 
14,000, being more than 135,000. 

Until last year the railroads have furnished transportation to the 
lecturers at one-half the usual fare, but this year it has been necessary 
to pay full fare, thus considerably increasing the expenses of holding 
the meetings. 

Before selecting lecturers or topics for the Farmers’ Institutes, the 
officers of each county institute society are requested to furnish a list 
of the topics they wish discussed, and speakers are secured who can 
handle the topics chosen and who will be likely to give satisfaction. 
In selecting speakers upon tonics relating to practical farming or fruit 
erowing, an endeavor is made to secure those who have been successful 
in actual practice. During the year it has been found necessary to add 
several speakers to the list and these have given excellent satisfaction, 
although those who have been on the force for a number of years, 
being better known, are naturally more called for. 

In a large number of counties the cooperation with the county super- 
intendent of schools:has been continued as. when proper arrangements 
are made, the results have been very satisfactory. It has been custom- 
ary for the county commissioner of schools to take part in the meetings 
and in a large number of cases a speaker has been furnished from the 
school funds for the afternoon and evening sessions of the one-day 
institutes. During the forenoon and early part of the afternoon, the 
speaker thus furnished, who is generally from one of the normal schools 
or is the commissioner in an adjoining county, visits with the local 
commissioner, the schools in the districts near where the institutes are 
being held, and reaches the hall about the middle of the afternoon for 
a talk upon educational matters and another talk in the evening. 

One state speaker is furnished from the farmers’ institute force for the 
one-day institutes and he is expected to speak once at each session, 
as well as to take part in the discussions and answer questions that 
may be referred to him. It is expected that one local speaker will be 
furnished for the morning and afternoon sessions to talk upon farm 
topics as well as one for the evening, preferably a lady upon some 
topic relating to the home. In arranging the program it is always 
planned to have one or two pieces of music for the afternoon and 
evening and readings can also be placed upon the program for each 
session. It will generally be desirable to have all of the topics of 
the forenoon and two of those in the afternoon relate to practical 
farming, but nothing can be more desirable than to have one of those 
in the afternoon and one or two in the evening along educational lines, 
particularly if the cooperation of the county commissioner or local 
principal can be secured. For the two-day meetings, much the same 
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plan for the program has been used, but it has been customary to send 
at least three state speakers, one of whom has generally been a woman. 
This made it possible to furnish a speaker for nearly every topic on 
the program, especially as the force has been supplemented in nearly 
every county by speakers upon “Good Roads” and “Education.” 

For this help I wish to acknowledge the hearty and helpful coopera- 
tion of Highway Commissioner Earle who devoted almost his entire 
time from the first of December to the first of March to attending the 
farmers’ institutes, and as Deputy Commissioner F. F. Rogers or some 
of the assistants were also in the field for several weeks, it made it 
possible to have a talk by a “Good Roads” expert at nearly all of the 
county and a part of the one-day institutes. 

At all the meetings. where it was possible for him to be present in 
the evening, Commissioner Earle also gave an address, “Individuality,” 
which was enjoyed by all and cannot fail to be helpful and inspiring 
to young people. 

Through the kindness of the State Librarian, Mrs. Mary C. Spencer 
and the State Library Commission, it was made possible for Professor 
R. D. Bailey of Gaylord, for many years school commissioner of Otsego 
county te attend some forty of the institutes and present the plan 
arranged by the Library Commission for the loan of traveling libraries. 
Professor Bailey also spoke at a large number of meetings upon educa- 
tion for the young, using “Schools out of School” as the topic of his 
address. 

Valuable assistance was also furnished by the State Department of 
Public Instruetion and the Normal Schools. 

A considerable amount of work has also been done by the members 
of the College faculty and Experiment Station staff although pre- 
vented by their college duties from making extended trips. Among those 
who took part in the work were Presicent J. L. Snyder, Professor C. 
D. Smith, Professor R. 8. Shaw, Professor J. A. Jeffery, Dr. L. M. Hurt, 
Dr. T. C. Blaisdell, Prof. J. Fred Baker, Prof. R. H. Pettit, Miss Pearl 
MacDonald, Mr. J. G. Halpin and Mr. F. H. Sanford. 

Mr. L. M. Geismar, superintendent of the Upper Peninsula Experi- 
ment Station has attended most of the meetings in the Upper Peninsula 
and Prof. J. F. Wojta, principal of the Menominee Agricultural School, 
kindly conducted a one-day institute in Delta county. Mr. F. A. Wilken, 
superintendent of the South Haven Experiment Station attended a 
considerable number of institutes along the “Fruit Belt.” 

For the two weeks during the latter part of January, we were fortu- 
nate in securing the services of Mr. J. P. Davis of Sheridan, Indiana. 
Mr. Davis spent two weeks in institute work in Michigan in 1907, and 
the reports were so generally favorable that it was felt that no mis- 
take could be made in securing him for this year. While Mr. Davis is 
especially at home upon matters relating to corn culture, he has also 
proven a very acceptable speaker upon quite a number of farm topics 
and during both years has given the very best of satisfaction. 

For a number of years there has been a growing interest in the sub- 
ject of commercial fertilizers but for the most part speakers who had 
made use of them and were prepared to talk from a practical stand- 
point were not competent to handle the scientific side of the question. 
This season, however, we were very fortunate in being able to secure 
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the assistance of Prof. H. A. Huston of Chicago, who for nearly twenty 
years was chemist of the Indiana Experiment Station, and in charge 
of the Fertilizer Control work of that state. For a number of years 
also he has been carrying on experiments in the northern part of Indiana 
and various parts of Michigan, and no one is better posted regarding 
the needs of our soil and the amounts of plant food required for the 
various crops. Prof. Huston was present at eight institutes during the 
winter and spoke upon “Commercial Fertilizers, Their Use and Abuse.” 


NORMAL INSTITUTE. 


As preliminary to the regular institute work, the third annual Nor- 
mal Institute was held at the college, November 19 to 22nd. The 
meeting was attended by practically all of the institute lecturers; the 
one or two who failed to attend being kept away by reasons beyond 
their control. The time was spent in discussing methods of conduct- 
ing the institutes and in listening to addresses and lectures by the 
college faculty. The subjects treated were recent discoveries in the 
science of agriculture and the progress that has been made in various 
lines. 

This was the third meeting of the kind and, as in previous years, 
the lecturers stated that they received much benefit from the sessions 
and that they were greatly aided in carrying on the institute work 
during the winter. 


FARMERS’ INSTITUTE SPECIAL. 


Arrangements were made in March, 1908, for a special institute train 
over a portion of the Pere Marquette system from Lansing to Grand 
Rapids and thence to New Buffalo and from there to Detroit over the 
main line of the Michigan Central, returning to Lansing by way of 
Saginaw. Three days were spent upon the Pere Marquette and six 
on the Michigan Central and fifty-four stops were made. 

The train furnished by each road consisted of a locomotive, two bag- 
gage cars and two and three coaches. Representatives of the passenger 
and operating departments of the Michigan Central accompanied the 
train over its line. 

The speakers upon the train were: 

Mr. W. F. Raven, Brooklyn, Dairying, nine days. 

Prof. J. A. Jeffery, M. A. C., Corn culture, one day. 

Mr. F. W. Howe, M. A. C., Corn Culture, eight days. 

Mr. J. G. Halpin, M. A. C., Poultry Raising, nine days. 

Mr. C. P. Halligan, M. A. C., Spraying and Fruit Growing, four days. 

Mr. T. A. Farrand, Eaton Rapids, Spraying and Fruit Growing, four 
days. 

Hon. H. S. Earle, Lansing, Good Roads, eight days. 

Mr. F. F. Rogers, Lansing, Good Roads, one day. 

Prof. H. A. Huston, Chicago, Fertilizers, two days. 

Mr. E. B. Reid, special student in Agriculture and Mr. Howard 
Taft, ’09, assisted in demonstrating and had charge of Milk Testing. 

The stops at the different stations ranged from one hour to an hour 
and fifteen minutes and from thirty to forty minutes was taken up 
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by the lecturers in the coaches; the remaining time being given to the 
examination of the exhibits in the baggage cars. 

The exhibits were similar to those used in 1907, a full description 
of which was given in the last report. In addition, however, there was 
a very interesting exhibit of road-making materials with drawings and 
photographs of state reward roads under construction. Much interest 
was also shown in the exhibit of commercial fertilizers. 

As in previous years, particular attention was paid to corn culture 
and to show the importance of curing and testing seed corn, several 
testing boxes were carried. The seeds under test showed very con- 
clusively the poor condition of the seed corn of the average Michigan 
farmer. In one box there were samples taken from the college corn 
crib, from corn that had been purchased for seeding and crib corn 
that had been sent in to the college by farmers for testing. In no 
ease did more than twenty-five per cent germinate, while seed corn 
selected in the college fields last fall, identical with that taken from 
the crib this spring but which had been carefully dried, gave a test of 
more than ninety per cent. In other words, while crib corn would 
give only about one stalk in two hills, practically a perfect stand could 
be secured where the corn was properly cured. 

The importance of testing each ear of seed corn was also shown very 
nicely as some of the ears taken from the crib upon which none of the 
kernels germinated were, so far as the eye could see, fully as good as 
other ears which would give a fairly good stand. 

The interest and attendance at the stopping points for the Corn 
Special were, in most cases, beyond anticipation, although the attend- 
ance was somewhat reduced between Grand Rapids and Benton Harbor 
by the cold, blustering, rainy weather which prevailed, and while in 
the vicinity of Battle Creek, the day being Saturday, many Adventist 
farmers did not attend. 

At several places, especially upon the Bay City and Saginaw division 
of the Michigan Central much interest was shown by the teachers and 
pupils of the schools, many of whom visited the train and examined 
the exhibits. 

Some very flattering reports regarding the work done and the good 
accomplished by the Institute Trains of 1906 and 1907, have been re- 
ceived and it is confidently expected that even greater benefits will be ~ 
secured from that run in 1908 by the farmers who attended its sessions. 


THE ROUND-UP INSTITUTE. 


From February 25th to 28th inclusive, the Thirteenth Annual Round- 
up Farmers’ Institute was held in the college armory. 

Although the weather at the college was fairly pleasant except upon 
the opening day, severe storms in the neighboring counties made it 
difficult or impossible for many farmers to leave home and this con- 
siderably reduced the attendance, although upon portions of Wednes- 
day and Thursday every seat in the armory was occupied. 

Special features were arranged for each session. Among these the 
principal ones were the Forestry session on Tuesday afternoon, the 
Agricultural sessions on Wednesday forenoon and afternoon, the Corn 
sessions of Thursday forenoon and afternoon, the Live Stock session 
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of Friday forenoon and the Dairy session of Friday afternoon. Several 
of the state lecturers were upon the program as well as quite a number 
of the college faculty. In addition to these and others mentioned here- 
tofore were Chas. B. Blair and Hon. Chas. W. Garfield of Grand 
Rapids, Prof. J. W. Toumey of the Yale School of Forestry and Prof. 
R. S. Kellogg of the U. S. Department of Agriculture on forestry topics; 
Prof. A. L. Quaintance of the U. S. Department of Agriculture on 
orchard insects; Prof. P. G. Holden of Ames, Iowa on corn culture 
and Prof. Chas, 8. Plumb of Columbus, Ohio, upon the care of hogs 
and cattle. 

The musical portion of the program was arranged by Miss Louise 
Freyhofer, instructor in Music at the college. One or two pieces of 
music were provided for each session and formed a considerable part 
of the .program for each evening. The music by the M. A. C. 
band under Instructor A. J. Clark was particularly enjoyable. The 
M. A. C. orchestra also gave delightful selections. On Tuesday even- 
ing the M. A. C. chorus gave a selection from the Oratorio of St. 
Paul and the M. A. C. choir, on Thursday evening, gave the Song 
of the Vikings. Instrumental music was also furnished by Mr. C. 
Clippert, Miss Zae Northrup, Mr. E. Hallock, and Miss Edna Hopsen, 
students at the college. Prof. A. J. Patten and Instructor F. W. Howe, 
Mr. Ray Turner, Mr. E. E. Nies, Miss Lyla Smith and Miss Mary 
Allen gave vocal selections. Miss Mildred Fletcher of Lansing also 
gave two vocal selections. Readings by Prof. E. 8S. King were also 
greatly enjoyed. 

Representatives of most of the college classes also took part in the 
program and it proved an interesting feature of the meeting. For 
the Horticultural section, brief talks were given by F. M. Barden, 
H. H. Conolly and B. B. Pratt. A symposium on the oat was furnished 
by eleven students in Agronomy and a live stock demonstration was 
given by six seniors, while twenty-nine young ladies gave brief talks 
upon the form, structure and economic value of various plants from 
a botanical standpoint. 


SUMMER INSTITUTES. 


During the month of June several institutes have been held in the 
northern counties, and although the institute season was supposed to 
have closed with the Round-up Institute, they brought out a large 
number of farmers. Some of them were held in groves and were on 
a picnic plan. At each place the state speaker gave a talk in the 
forenoon and another in the afternoon upon farming topics. 

On the whole it can be said that although it was reduced fully 15,000 
in one week by unfavorable weather, not only has the attendance at 
the institutes this year been the largest ever recorded in Michigan, 
(and with one or two exceptions, and those in states which make con- 
siderably larger appropriations for farmers’ institutes, it -has never 
been equaled in any state), but the interest in institute work has never 
been better, and the local officers have never shown greater enthusiasm. 
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Under these conditions even betier results can be hoped for during 
the coming year and the institutes should be even more helpful to the 
farmers of Michigan. 

Respectfully submitted, 
i Be TART, 
Superintendent Michigan Farmers’ Institutes. 


East Lansing, Michigan, July 1, 1908. 


REPORT OF STATE INSPECTOR OF ORCHARDS AND NUR- 
SERIES. 


To the State Board of Agriculture: 


Gentlemen :—I herewith submit a report of my work for the past 
year as State Inspector of Nurseries and Orchards. 

In accordance with the state law, the nurserymen and dealers in 
Michigan and the nurserymen who are residents of other states but 
who have agents within the State of Michigan, were early in July 
reminded of the requirements so far as the taking out of a license and 
inspection of stock were concerned. Most of them complied promptly 
and the others did so later on. 

During August, September and October the stock growing in Michi- 
gan nurseries was inspected and was found in unusually good con- 
dition. Although the San Jose scale again appeared in a number of 
nurseries, it was far less prevalent than in 1906, and in several in- 
stances had entirely disappeared. This result was due largely to the 
pains taken by the proprietors to destroy infested trees and to the 
thorough spraying which the stock in infested nurseries received, al- 
though the effect of the freeze of October, 1906, had much to do with 
checking the spread of the scale in the nurseries as well as in the 
orchards. The stock sold from infested nurseries was fumigated with 
hydrocyanic acid gas and we have yet to know of a case in which the 
trees have been injured by this treatment, and the results have in 
every case been all that could be asked, as although more or less fumi- 
gation has been done for six or seven years, we have yet to find any 
live scale upon nursery stock that has been fumigated except when they 
were planted in the vicinity of infested trees. 

In addition to the regular inspection given at the close of the grow- 
ing season, the practice of previous years of looking over the stock 
of the more important nurseries in infested regions during the spring 
months to see that, on the one hand, the stock that was being sent out 
was in proper condition, and to note that the growing stock had 
been sprayed and it was not endangered by the surroundings, was con- 
tinued. 


INSPECTION OF ORCHARDS. 


During the year many calls have been received from parties having 
orchard trees infested with scale. In many cases it was possible to 
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give the necessary instructions for the control of the scale without a 
personal visit, but in many others, visits were made to infested localities 
and the spread of the insect determined and measures taken for its 
control. 

For the most part, local inspectors have only been appointed in sec- 
tions where commercial fruit interests are important, but as reports have 
come in of the presence of the scale from townships which have had 
no inspectors, the attention of the township boards has been called 
to the requirements of the law and inspectors have been appointed. As 
many of them were unfamiliar with their duties, it has been customary 
to spend a day with them to explain these duties and assist them to 
become familiar with the appearance of the more troublesome insects 
and diseases and with the methods of combating them. 

In the section of the state where the San Jose scale first made its 
appearance, in the counties of Kent, Allegan, Van Buren and Berrien, 
the fruit growers have not only become satisfied of the danger which 
threatens their orchards from the spread of this insect, but they have 
taken measures for controlling it by using lime-sulphur mixture. Where 
the remedy has been properly prepared and thoroughly applied, ex- 
cellent results have been secured as in many orchards which were quite 
badly infested in 1906, no indication of the presence of the insect could 
be noticed, even upon the fruit, in 1907. Although it has been found 
in many orchards that were not known to be infested previously, com- 
paratively little spread of the scale has been noticed. It has not yet 
made its appearance north of Kent and Gratiot counties, except in 
one place in Oceana county. Specimens from a single tree in Benzie 
county have been received, but it is evident that they were upon the 
tree when it was planted and it is not known to have spread. 


PEACH YELLOWS. 


For a number of years the yellows has been confined largely to the 
lake shore counties south of Mason county. In sections where the 
industry was of importance, the owners of the orchards have been able 
to hold the disease in check so that the losses have been very light, 
but during the past year it has made its appearance in a number of coun- 
ties away from the lake shore in which its presence had not been known 
and where the owners of the orchards not being familiar with the ap- 
pearance of the disease did not recognize the danger and hence took 
no steps to control it. In such cases the losses have been very large 
and in many cases entire orchards have been wiped out. This had been 
the case in isolated points in Barry, St. Joseph, and Calhoun counties. 
The disease is also doing some damage in the western portion of Ne- 
waygo county but up to the present time it does not seem to have ob- 
tained much of a foothold in Mason county to the north although it 
is evidently working in that direction. Visits have been made to all 
infested points and the appointment of township commissioners has 
been brought about and endeavors made to impress the owners with 
the importance of taking prompt and decided action to control the dis- 
ease. 


DEPARTMENT REPORTS. 109 
LIST OF LICENSED NURSERIES. 


I append herewith a list of the nurseries licensed to do business dur- 
ing the year ending July 31, 1908. This list consists of seventy-six 
nurseries, thirty-five dealers and thirty-eight foreign nurseries. 

Respectfully submitted, 
L. R. TAFT, 
State Inspector of Orchards and Nurseries. 
Fast Lansing, June 30, 1908. 


MICHIGAN NURSERYMEN, 1907-1908. 


Alferink, Alfred, Holland, R. 8. 

Allen, R. E., Paw Paw, R. D. 

American Nursery Co., Kalamazoo. 
Augustine, L. D., St. Joseph. 

Baldwin, C. E., 469 Upton Ave., Battle Creek. 
Baldwin, O. A. E., Bridgman. 

Blake, William, Niles, R. 6. 

Bragg, L. G. & Co., Kalamazoo. 

Central Michigan Nursery Co., Kalamazoo. 
Central Nursery & Floral Co., Kalamazoo. 
Collins, W. E., Fennville. 

Coryell, R. J., Birmingham. 

Culver, O. B., Colon. ; 

Curtis, L. T. & Sons, Flint. 

Dean, Geo. N., Shelbyville. 

Dow, H. C., Kibbie. 

Dressel, G. L., Frankfort. 

Dunham, E. W., Stevensville. 

Dutton, Chas. S., Holland. 

Ferrand, E. & Son, Vinewood Ave., Detroit. 
Flansburgh & Potter Co., Leslie. 

Grand Rapids Nursery Co., Grand Rapids, 48 Livingston. 
Greening Nursery Co., Monroe. 

Gustin, C. F., Adrian. 

Haines, J. W., Eaton Rapids. 

Hamilton & Sons, A., Bangor. 

Hart Nursery, Hart. 

Havekost, G. H., Monroe. 

Hawley, Geo. A., Hart. 

Hawley, H. E., So. Haven. 

Helmer Farm Nursery, Battle Creek, R. 6. 
Hodges, Ezra & Son, Mayville. 

Husted, N. P., Lowell. 

Ilgenfritz, Chas. A., Monroe. 

Ilgenfritz, I. E., Sons Co., Monroe. 
Jaquay Co., Irving, Buchanan. 

Jeffery, James, Sr., Kalamazoo. 
Kalamazoo Nurseries, Kalamazoo. 

Kellogg Co., The R. M., Three Rivers. 
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Knight & Son, David, Sawyer. 

Lake Shore Nursery Co., St. Joseph. 

McKee, H. R., Coloma. 

Maudlin Nursery, The E., Bridgman. 
Michigan Nursery Co., Monroe. 

Michigan Nursery & Orchard Co., Kalamazoo. 
Muchmore, Wm. O., Augusta. 

Munson & Son, W. K., Grand Rapids. 
Negaunee Nurseries & Greenhouses, Negaunee. 
Nelson, J. A., & Son, Paw Paw. 

Newaygo County Nursery Co., Fremont. 
Newell, Reuben, 16 Piquette Ave. E., Detroit. 
Paw Paw Valley Nursery Co., Coloma. 
Peninsula Nursery Co., Benton Harbor. 
Pontiac Nursery Co., 240 Woodward Ave., Detroit. 
Postum Cereal Company, Battle Creek. 
Praer, Jr G:h., Paw (Paw: 

Prudential Nursery Company, Kalamazoo. 
Schild, H. J., Ionia. 

Singer, W. H., Lapeer. 

Smith, E. J., Cheboygan. 

Sodus Nursery Co., Sodus. 

Speyers, Chas. M., Willis. 

Spielman Brothers, Adrian. 

Stoddard, L. H., Kalamazoo, R. 12. 

Stone, John & Son, Hillsdale. 

Tossy & Co., L. F., 84 Baltimore Ave., Detroit. 
Taplin, Stephen, W. Fort St., Detroit. . 
Thrasher, C. D., Hamburg. 

Utter, Jay J., Bravo. 

Weller, Barend H., Holland. 

West Michigan Nurseries, Benton Harbor. 
Weston, A. R. & Co., Bridgman. 

Whitten, C. E., Bridgman. 

Wildemere Gardens, Highland Park. 

Wise, Ralph., Plainwell, R. D. 

Wooll & Tillotson, Elsie. 


MICHIGAN NURSERY DEALERS. 


Beattie, Thomas, 187 Sidney Ave., Detroit. 

Cole, Levant, Battle Creek. 

Cross, Eli, Grand Rapids. 

Cross, James A., Nunica, R. D. 

Cukerski, Wendell L., So. Wealthy Ave., Grand Rapids. 
Cutler & Downing, Benton Harbor. 

Davison Nursery Co., Davison. 

Drought, William, Douglas. 

Enders & Dukesherer, Coloma, R. 2. 

Essig, W. W. & Co., Jones Building, Detroit. 
Freyling & Mendels, 891 Wealthy Ave., Grand Rapids. 
Herpolsheimer Company, Grand Rapids. 
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Heyboer, A., 867 Sutton Ave., Grand Rapids. 
Hibbler, Edwin B., 12 Montcalm St., E. Detroit. 
Hudson, J. L., Co., Detroit. 

Kimball, D. S., 47 Aurelia St., Detroit. 
Knapp, W. F., Monroe. 

Kooyers, John A., Holland. 

Lamson & Rood, Covert. 

McGrayne & Van Houtan, No. 1 Cadillae Sq., Detroit. 
Maplewood Violet & Nursery Co., Lansing. 
Merrill, W. F., South Haven. 

Miller, Abner, Fennville. 

Oregon Nursery Company, Detroit. 

Pearson, D. 8S. & Co., Grand Rapids. 

Sanders & Vanderhoof, Berrien Springs. 
Smith, Henry, Grand Rapids. 

Souter, Geo. H., Holland. 

Strittmatter, Adolph, 488 Chene, Detroit. 
Sweet, L. H., Carsonville. 

Trankla, & Co., Chas., Grand Rapids. 
Washington Nursery Co., Detroit. 

Webb & Co., D. S., Fife Lake. 

Westgate Nursery Co., H. L.; Monroe. 


FOREIGN NURSERIES. 


Allen Nursery Co., Rochester, N. Y. 

Bogue, Nelson, Batavia, N. Y. 

Brown Brothers Company, Rochester, N. Y. 
Bryant Brothers, Dansville, N. Y. 

Bryant & Son, Arthur, Princeton, [llinois. 
Cartwright, I. D., 22 St. Clair Bldg., Toledo, Ohio. 
Charlton Nursery Company, Rochester, N. Y. 
Chase Brothers Company, Rochester, N. Y. 
Chase, Chas. H., Rochester, N. Y. 

Chase Nurseries, The, Geneva, N. Y. 

Costich Company, G. A., Rochester, N. Y. 
Dansville Nursery Company, Dansville, N. Y. 
Franklin Davis Nursery Co., Baltimore & Paca Sts., Baltimore, Md. 
Fairview Nurseries, Rochester, N. Y. 

First National Nurseries, Rochester, N. Y. 
Harman Company, M. H., Geneva, N. Y. 
Hawks Nursery Company, Rochester, N. Y. 
Henby & Son, J. K., Greenfield, Ind. 

Herrick Seed Company, Rochester, N. Y. 

Home Nursery Company, Bloomington, Illinois. 
Hooker & Wyman Company, Rochester, N. Y. 
Jewell Nursery Company, Lake City, Minn. 
Knight & Bostwick, Newark, N. J. 

McGlennon & Kirby, Rochester, N. Y. 

Miami Valley Nurseries, Phoneton, Ohio. 

Perry Nursery Company, Rochester, N. Y. 
Fairmount Nursery Company, Troy, Ohio. 
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Ringler Rose Company, 1112 Rector Bldg., Chicago, Il. 
Sherwood, Elmer, Odessa, N. Y. 

Sidney Nurseries, Sidney, Ohio. 

Spring Hill Nurseries, Phoneton, Ohio. 

Standard Nursery Company, Rochester, N. Y. 

Stark Brothers Nurseries & Orchards Co., Louisiana, Mo. 
Van Dusen Nurseries, Geneva, N. Y. 

Western New York Nursery, Rochester, N. Y. 
Whitney & Company, G. W., Dansville, N. Y. 
Willett, Eugene, No. Collins, N. Y. 

Wright Nursery Co., J. M. T., Portland, Indiana. 


TWENTY-FIRST ANNUAL REPORT 


OF THE 


EXPERIMENT STA’TION 


OF THE 


STATE AGRICULTURAL COLLEGE OF MICHIGAN 


UNDER THE HATCH AND ADAMS ACTS 


FOR THE 


YEAR ENDING JUNE 30, 1908 


For members and organization of the State Board of Agriculture in charge of the Station, and list of 
officers, see page 11 of this volume. 


EXPERIMENT STATION. 


REPORT OF SECRETARY AND TREASURER, 


The owing account shows the receipts and expenditures of the Experiment Station for the year 


ending June 30, 1908: 
Dr. Cr. 
UVa rT OU ge LOT DAIANICOS. crane creicrs, cise ataG ay ora oa} s) gro /myehetete) ave: oo) ws dVerster eve $473 91 
July 8, 1907 TECELVEOsTLOMIMU Be, LROMSUTY os seis: ciels, erstey severe ores aves 6,000 00 
Oct. 9, 1907 TECCiVEd: fron W509. CMTCRSIPY. cost store nerdtclse 6,000 00 
Jan. 11, 1908 received) from: W."'S! ATreasury.sc ssc. btusic nw eeerdis cere 6,000 00 
Apr. 12, 1908 Tecelved: fromm Us, 5 SUreasury.ccncint as spe mteleuinene ale | 5,326 10 
June 30, 1908 license fees, 156 brands com’] fertilizers and 1 analysis 3,130 00 
- FATINE TECEIPESS CEL srcste pa sece vos esens cero ree ero suave SS ialevas 2,234 30 
from State appropriation, South Haven........... 1,500 00 
from State appropriation, U.P. Experiment Station..; 3,000 00 
South Haven Experiment Station receipts......... © 343 53 
U. P. Experiment Station receipts................ 1,970 41 
from State appropriation for live stock............ 20,000 00 
from State appropriation for live sree sages all Be 6,000 00 
by disbursements as per vouchers filed in the office of 
the State Auditor General......0..0.cc0ccscesce $54,048 33 
Balances On RANGES 1.) dees mse cision ne areas oiarareie. 4 7,929 92 
$61,978 25 $61,978 25 


Forty-seven thousand copies of each regular station bulletin are now issued of which about forty- 
five thousand are required for the regular mailing list. Aside from these a considerable of special and 
press bulletins are issued each year. 
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DISBURSEMENTS ON ACCOUNT OF U. S. APPROPRIATION, 


Hatch Fund.}Adams Fund. Total. 


Salaries: 
Director and administrative officers, No. employed 7.| $2,778 65 
Scientific staff, No: lemployedy G20... «oct se enters. ,879 39 $2,610 00 
Assistants to scientific staff, No. employed 6........ 1,038 42 2,292 90 : 
—————————— | 10 500) 27 
Labor: 
Monthly iemployeesis..igantse oa wets ceva a eaten $3,057 00 $943 00 
Monthly, weekly, daily and hourly employees as needed 2,202 03 421 72 agen 
tt a te as Sa Oe eS as ’ v0 
Publications: 
Halftones,Smailing lists, ete... 2.0 c.c.c0 lees es ee tere $266 90 
—_—_—_—_—__ 266 90 
Postage and stationery: 
POBUAPC Shae ccisves Ges ors wrapoke ouabain nalole: SUarin Sue ae oceans $193 81 $0 80 
PIC AMMOHEL Vienne ase oy tee ne cise ereteieeie trations 151 36 
Lelepraph ‘and! telephone. aie ecc.. same eee ete 4 23 82 
—_——__——- 351 02 
reignite and eRPLEss eho car) sitters ee cies oe bioioctece oer $238 45 $139 90 
—_—_—_— | 378 35 
Chemical sappluesiccaeiicie stewie atte oho stain eA Peeoeretale $265 29 $38 38 
_— | 303 67 
Seeds, plants and sundry supplies: 
APTICUIL EME eters cats, tas sinreste DODa ae ieee eee $180 55 
I GTUCHIGUT Alas Soe eee wets eae eee Cte ee Date 229 53 327 00 
ROGAN Ca Sere iron ain Ere aie epee aseoe, Siemans eon 16 80 
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DISBURSEMENTS OF EXPERIMENT STATION MONEYS--OTHER THAN RECEIVED FROM UNITED STATES 
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REPORT OF THE DIRECTOR OF THE EXPERIMENT STATION. 


President J. L. Snyder: 


About the end of March, 1908, Director C. D. Smith resigned and left 
for Brazil to assume the duties of president of an agricultural college 
at Piracicaba, St. Paulo. At this time I was appointed Director with 
Dr. C. E. Marshall as Scientific and Vice-Director, hence my term of 
office has extended over but one quarter of the year which this report 
is supposed to cover. In large measure this year’s work has been a 
continuation of that mentioned in the Director’s report for 1907. As 
the various divisions of the Experiment Station are submitting indi- 
vidual reports, reference will be made only to the agronomy work which 
has been under the direct management of the director. 

During the year the following bulletins were issued viz.: 

Bulletin 248—Fertilizer Analyses. A. J. Patten, August, 1907. 

Bulletin 249—Protection of Buildings from Lightning. A. R. Saw- 
yer and L. J. Smith, August, 1907. 

Bulletin 250—College Farm Buildings. R.S. Shaw and J. A. Jeffery, 
October, 1907. 

Bulletin 251—Insects of 1907. R. H. Pettit, March, 1908. 

Special Bulletin 88—Thrips on Oats. R.H. Pettit, July, 1907. 

Special Bulletin 39—Pollination of Forced Tomatoes. S. W. Fletcher 
and O. I. Gregg, October, 1907. 

Special Bulletin 40—Report of South Haven Sub-Station for 1906. 
L. R. Taft and F. A. Wilken, April, 1907. 

Special Bulletin 41—Report cf Upper Peninsula Sub-Station for the 
years of 1905-6. L. M. Geismar, April, 1907. 

Special Bulletin 42—Bacterial Associations in the Souring of Milk. 
Charles E. Marshall and Bell Farrand, March, 1908. 

Special Bulletin 48. The Solvent Action of Soil Bacteria Upon the 
Tnsoluble Phosphates of Raw Bone Meal and Natural Raw Rock Phos- 
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phate. Walter G. Sackett, Andrew J. Patten and Chas. W. Brown, 
March, 1908. 

Special Bulletin 44—Michigan Varieties of Fruits. S. W. Fletcher, 
June, 1908. 

Special Bulletin 45—Spraying Calendar. L. R. Taft and R. 8. Shaw, 
May, 1908. 

Special Bulletin 46—Report of South Haven Sub-Station for 1907. 
L. R. Taft and F. A. Wilken, May, 1908. 

Circular No. 1—Alfalfa. R. S. Shaw, June, 1908. 

Circular No. 2—The Babcock Test. W. B. Liverance, June, 1908. 


FIELD CROP BREEDING. 


The following is a brief statement of the field crop breeding work 
based on a report submitted by Mr. F. A. Spragg, in charge of the 
actual work. 

The object is to procure pure or pedigreed strains from various yarie- 
ties of wheat, oats, barley, beans, cowpeas, soy beans, alfalfa, clover, 
timothy, etc. Most of the original varieties contain individuals char- 
acterized by wide variation in form, habit and function. The pure 
strains must needs have pedigrees tracing to single plants. As some 
classes of plants are close fertile they may be planted side by side 
without danger of crossing but others require to be isolated or so 
grouped that crosses will either not occur at all or will not be harm- 
ful. 

It is essential to have large numbers of individual plants to start 
from in order to furnish a wide range within which to choose indivi- 
duals of marked excellence in conformity. with the desired object. Dur- 
ing the development of the individual plants they should be submitted 
to like conditions as far as possible, relating to space, soil, moisture, 
sunshine, ete. 

The desirable qualities to be considered in selection are previously 
recorded as a guide. Large numbers of individual plants permit rigid 
selection along several lines at the same time. The selected plants 
furnish seed for individual plots the following year. When a number 
of pure strains have been developed to standards of desirable quality 
and uniformity and sufficient quantities of seed have been procured, 
they are then put on a comparative basis, not only among themselves 
but against standard varieties also as record yielding power. The next 
step is to increase the desirable ones and send them out to the farmers 
of the state. 


WHEAT. 


Variety testing has of course been in progress for many years. In 
1906, Mr. M. Craig produced some hybrids which are being selected, 
improved and increased. 

The plots of 1907 contain twenty-three commercial varieties planted 
in one hundred twenty-six beds last season for the selection of pure 
strains. There is also a variety series of wheat under culture num- 
bering thirty-one. Most of these came from the seeds of selected heads 
secured from the 1907 plots. 
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BARLEY. 


The breeding work with this crop has not been undertaken as ex- 
tensively as with wheat and oats. An attempt is being made to im- 
prove a few highly recommended varieties. 


OATS. 


A part of this selection work was first undertaken by Prof. J. A. 
Jeffery in 1900, but was turned over to the station in 1907. In addi- 
tion to this however, last year the station had twenty-three varieties 
placed in the nursery, followed by sixteen more this year. 

A commerical variety is in reality a mixture of several strains, the 
chances being that some one strain is the prolific yielder, the balance 
acting merely as fillers. The object therefore is to isolate the prolific 
strains and reject the others. The process of selection in this case is 
similar to that heretofore described going back to the individual plant. 
At present there are one hundred twenty-eight oat breeding plots; 
sixty-two are from the seed of as many individual plants of last year. 
There are also seventeen “beds” or plots in the first year and a series 
of forty-nine one one-hundredths acre plots, fifteen of which trace to 
single plants in 1906. 


FLAX. 


The production of flax, especially for the seed product, has been 
practically dropped and attention concentrated on the fiber flax prob- 
lems. There are now two hundred forty-nine separate plots of fiber 
flax mostly produced from seed selected here last year. Only those 
plots producing the tallest and finest stems will enter into next year’s 
work. 

CORN. 


The station work in this line includes seven varieties grown in plots 
in five different counties. In general, the work is that of ear row 
testing designed to improve the yielding power. Some other corn prob. 
lems are as follows: 

(1). What is the effect, if any, on the progeny from selecting seed 
from smutted plants. : 

(2). The result of selection from suckering versus non-suckering 
plants. 

(3). Should seed corn to be planted on clay, sand or loam, be selected 
from that grown on a similar soil in order to produce the best results. 


COW PEAS. 


During 1903-5 this station collected numerous varieties of cowpeas 
for test but most of them proved failures. Last year eighteen varieties 
selected chiefly for early maturity remained. Of these, four varieties 
were planted last spring, two of which appear to be promising as one 
seems to be a profuse seed yielder, the other a great forage producer. 
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SOY BBHANS. 


This work started at about the same time as that with cowpeas with 
similar results. Twenty-eight varieties survived the first culling and of 
these twenty-one still exist in the one hundred six plots growing on 
the station at the present time. 


ALFALFA. 


This has proven a marked success in sections where seed, home grown 
seed, can be produced for use. Continuous importation of seed pre- 
vents acclimation. The primary object of the alfalfa breeding work 
has been to produce pure strains that will yield seed abundantly and 
along with large quantities of fodder This work began in 1906 by sav- 
ing seed from a few scattered plants. In the spring of 1907, this seed 
was used to start 1760 individual plants, each one grown in a hill 
by itself; some of these died during the summer and others winter 
killed. In 1908 there remained 1188 plants from which the first yield 
of forage was secured, some individuals producing over nine times as 
much as others. The poor producers were rejected until only 649 large, 
thrifty, healthy plants remained for comparison and seed production. 

This work was extended during the past spring by seed from various 
parts of the world through the Department of Agriculture. These 
seeds were started in beds but have just been transferred to the nursery 
which now contains a total of 4128 plants from 104 different sources. 


CLOVER. 


The clover and alfalfa problems are somewhat similar. Clover is 
not seeding as freely in Michigan as it should and pure strains have 
not been isolated. The nursery now contains 4347 individual plants, 
the progeny of seeds from eighty-one different sources. Twenty-four of 
these lots are the progeny of plants which were seeded on the station. 
As in the case of alfalfa a large number of the seed samples were fur- 
nished by the Department of Agriculture from its world wide collection. 


TIMOTHY. 


From seed kindly furnished by the Experiment Station at Cornell 
University, New York, we now have 2000 individual plants which will 
be ready to select from next year. Our object in selection will be to 
secure plants with more leaf and less stem than is ordinarily found. 

R. S. SHAW, 
Director. 
East Lansing, June 30, 1908. 
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REPORT OF THE BACTERIOLOGIST. 


To R. 8S. Shaw, Director of the Experiment Station: 


The experimental work of this department for the past year has 
been directed along several lines. 

1. The investigations of swine epidemics have been conducted by 
Mr. C. W. Brown and myself. The results of these investigations are 
not offered for publication because of their incompleteness. They bear 
upon work which will be continued this year. 

During the month of May, I attended the conference on, and the 
demonstration of, a treatment for hog cholera, at Ames, Iowa. Dorset’s 
application of Turner and Kolle’s method as employed in rinderpest, for 
the immunization of hogs against hog cholera seems, even at this early 
date, to be a specific prophylactic. For this, Dorset deserves unstinted 
praise. At present writing, this department is undertaking to verify 
the treatment under Michigan conditions, and if it is found as success- 
ful as elsewhere, it is hoped that the serum may be made available to 
the producers of hogs in our state. To this end, the efforts of this de- 

partment are given. 
Mr. Brown’s loyal support and faithful service deserve an expression 
of gratitude. 

2. During the past year, Miss Northrup and Miss Farrand have de- 
voted considerable attention to the study of some methods for the de- 
termination of bacteria in milk. These studies have their practical 
import in controlling milk supplies and the measure of purity or 
cleanliness of milk. Their work is recommended for insertion in this 
report. 

3. It was decided nearly three years ago to undertake the study 

of the factors involved in the keeping of butter, especially under cold 
storage conditions. Mr. Wm. Sayer and Dr. Otto Rahn and Miss Bell 
Farrand have been responsible for all the work done, and are present- 
ing the results at the close of this year for publication. To at- 
tack a problem: of so great extent and of this nature, it is 
thought desirable to study many butter samples under conditions which 
usually exist in cold storage, with the expectation of reaching a com- 
prehensive notion and the more specific facts involved. After this is 
done, it is hoped to attack the specific problems and determine their 
influence, one by one. This year’s work has been confined to the com- 
prehensive study of the subject. The work for the coming year has 
already begun in an attack upon some special problems which are in- 
dicated by the general work. The direction of this work is under Dr. 
Rahn, together with C. W. Brown and Miss L. M. Smith. 
_ 4 Mr. W. G. Sackett has contributed a bulletin covering some of 
the investigations of soil bacteria. This work has been conducted in 
conjunction with our chemist, Mr. A. J. Patten. Chas. W. Brown has 
also participated in the carrying out of this investigation. 

5. Special bulletin No. 42, recently issued, contains results of ex- 

16 
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tensive investigations on “Bacterial Associations in the Souring of 
Milk” by Miss Farrand and myself. 

In addition to the above work, we are recommending the publication 
of several articles which possess a technical nature, and are of interest 
to investigators only; they may prove of much value to those who are 
seeking information in these matters. 

CHARLES E. MARSHALL, 
Bacteriologist. 
East Lansing, June 30, 1908. 


CREMATING FURNACE. 


CHAS. E. MARSHALL. 


Fire Brick rr 
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It has always been a matter of no little concern for this bacteriological 
laboratory to dispose of its refuse, including infected dead animals. 
In the past, various means have been employed, but none so success- 
ful as the present. Complete combustion of material is desirable and 
most economical, providing fire can be so applied as to accomplish 
thorough destruction. 

In the use of furnaces, it has been found necessary to either throw 
the flame down upon the material by forced draft, or submit to the 
inconvenience experienced by the burning out of grates when the fire 
is placed below. It has never been our experience to witness cremation 
in laboratories where it has been successfully accomplished by a flame 
thrown down from above, or forced draft, unless considerable space 
is occupied or expense involved. Again when the flame is made to lap 
down upon surfaces upon which rests the material, considerable force 
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is required to make it feasible. We have, therefore, reached these con- 
clusions concerning furnaces: 

1. Where the flame is passed below the material for cremation, the 
grate burns out so rapidly that the method becomes impracticable. 

2. Where the flame is made to lap down from above by forced draft, 
the cost of construction is excessive. 

When our present laboratory was built in 1902, a stack 40 feet high 
was built with grates, a fire box, and an ash pit; in other words, the 
furnace consisted of the lower portion of the stack or chimney. The 
walls of the stack were of solid brick, the inner lining wall consisted 
of the ordinary sand brick. The grates were the common furnace 
grates. 

After three months of very moderate use, the grates had burned and 
warped so they were of very little use. Finding that furnishing of 
grates would be so expensive, we resorted to one means or another 
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to support the material and place the fire below. In the fall of 1906, 
we had occasion to burn a large number of hogs, and, as is well known, 
the burning of a hog produces intense heat. This resulted in the 
cracking of the chimney or stack. 

A new chimney or stack was ordered, but in the construction of 
this, the interior lining wall qonsisted of fire brick and an- air space 
of two inches was introduced between the fire brick and the outside 
layer of brick. By this construction, it was hoped that the possibility 
of cracking would be eliminated. 

Before completing the work of burning the hogs, the janitor acci- 
dentally used a couple of gas pipes to sustain the material in order to 
place the fire below. It was found after considerable use, that these 
gas pipes remained intact. It occurred to us at that time that per- 
haps the gas pipe would furnish a solution of the grate problem; ac- 
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cordingly, we determined to introduce this feature with some modifica- 
tions in construction of the new stack. The illustrations which are 
given contain the details necessary to an understanding. In order to 
secure the greatest possible advantage in the use of gas pipes, collars 
have been laid in the walls of the stack, leading from the interior to the 
exterior. These collars are five in number and consist of two-inch 
pipe. One and one-fourth inch pipe is used for grating. One end of 
the pipe used as grating is inserted about an inch into the two-inch 
pipe collar. The other end rests on a ledge, but remains one or two 
inches away from the wall. When a fire is built below, the pipes 
become heated, and cold air is taken from outside, passed through, 
and out through the flue of the chimney. This has a tendency to keep 
the pipes cool. Another advantage the pipe has, lies in the failure 
of the furnace fire to heat the top and bottom of the pipe sufficiently 
to cause bending. A year ago we placed five one and one-fourth-inch 
pipes in this stack for the purpose of supporting the material. Today, 
only one is slightly bent. During the year we have burned a great 
number of hogs, have burned the bedding used in the stable, have put 
in this furnace all of the refuse from the laboratory, and it has been 
used to some extent by other departments on the campus. We feel very 
well satisfied with the results. A one and one-fourth inch pipe is more 
easily secured than grates, and costs very much less. If our experience 
continues in the future as in the past, we shall not have many pipes 
to provide. 

Because of the success of this scheme, I make bold to offer plans 
for construction to those who have wrestled with this same problem, 
but have not yet satisfied themselves. 


TO PREVENT THE DRYING OF MEDIA. 


OTTO RAHN. 


We keep tubes of media in large glass jars with covers, containing 
70-150 test tubes. The bottom of the jar is covered with excelsior 
(which is more elastic than cotton), and is kept moist by a half per 
cent mercury bichloride solution, which stands about 1 cm high in 
the jar. 


126 STATE BOARD OF AGRICULTURE, 


A CONVENIENT PETRI DISH RACK. 
OTTO RAHN. 


This rack is shown in the accompanying photograph. I saw these 
racks at first in the laboratory of Professor Fleischmann in Gottingen, 
and I believe that the original idea came from Dr. Leichmann. Since 
I have never seen them in any other laboratory, nor in any catalog, 
it may be worth while to recommend them for general use, because 


they are inexpensive and very handy for keeping and carrying plates. 
They are made from strips of galvanized sheet iron, and are riveted 
together to stand the heat of the hot air sterilizer. One of these side 
strips may be opened by a hinge and may be fastened with a hook. 
Our racks are 18 cm high and hold 10 dishes. 
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PREPARATION OF A STANDARD SOLUTION OF LITMUS AND 
THE MAKING OF LITMUS MEDIA. 


CHARLES W. BROWN. 


It is known to workers in bacteriology that it is extremely difficult, 
if not impossible, to make two lots of media of the same composition, 
and that litmus media are the most subject to variation. Milk which 
forms a great part of our litmus media is variable in composition at 
different times even when taken fresh from the same cow. It is the 
general practice in making litmus media to take a solution of litmus, 
weak or strong, and add it to the medium until the blue color is of 
the desired intensity; the litmus solution itself, often composing ten 
per cent or more of the medium. This method of preparing litmus 
media is unsatisfactory, first, because it is almost impossible to 
make two lots of media of the same _ intensity of blue; 
second, because different samples of litmus do not contain 
the same amount of the blue pigment and with solutions varying 
in strength it is necessary to dilute one lot of media more than an- 
other; and, third, because we do not wish to make the difference al- 
ready existing in the media greater than can be helped by the addi- 
tion of a stronger or weaker litmus solution, as it interferes materially 
with the results of bacteriological experiments. In the face of this, 
it appears to us that more uniform results could be obtained if some 
way were found by which a standard litmus solution could be made. 
By adding always the same percentage of the standard solution to 
our media we would not dilute one lot more than another; again, the 
finished media of different lots would have a uniform blue color and 
, would be more uniform in composition. 

Litmus is a mixture of a lichen dye obtained from the lichens 
Roccella and Lecanora by allowing them to ferment after the addition 
of ammonia and potassium carbonate. When the mass has assumed 
a deep blue color, the liquid is pressed out, absorbed by chalk or 
gypsum, and dried. Merck’s purified litmus and the sample known 
in our experiments as “Soluble Litmus” are made from commercial 
litmus solution by freeing it from the red pigment orcin, which gives 
commercial litmus the blue violet color, and drying without absorb- 
ing it by means of chalk or gypsum. Azolitmin is a purified pigment 
from litmus. 

With the idea that a standard solution of litmus could be prepared, 
we carried on several experiments with samples of litmus from differ- 
ent sources to determine: first, whether a solution of the same strength 
could be prepared from the same sample by weighing out portions 
separately and dissolving them in the same proportion of water; second, 
whether solutions of the same strength could be made from different sam- 
ples; and, third, the relation between the solubility of different samples 
and the relative intensity of their blue color. It was found by experi- 
ments that any number of solutions may be made from the same sam- 
ples by weighing out and dissolving in proportionate volumes of water, 
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or from different samples, if the relative strength is ascertained by 
the method described below, which agree with each other within the 
limits of weights and measures in the intensity of their blue pig- 
ment. In other words, a litmus solution equivalent in blue pigment 
to some standard may be made repeatedly from the same sample or 
from different samples. 

At first we thought of using a solution of some dye, as methylene blue, 
in preparing a standard, then the idea presented itself that azolitmin, 
a chemical compound completely soluble in water, could be used as 
a standard by which to standardize other litmus, or, if desired, may 
be used in litmus media. The method finally decided upon is as fol- 
lows: For a standard we sought a solution of such strength that one 
cubic centimeter when added to one-hundred cubic centimeters of milk 
would give a blue color to the intensity desired for litmus media, and, 
after a number of experiments, we found that 2.5 grs. of azolitmin 
dissolved in one-hundred centimeters of distilled water will give this 
strength of solution. Using this as a measure, a number of samples 
of litmus was standardized. Of each sample, a definite amount is 
weighed out and dissolved in a definite volume of distilled water, 
either by placing in an incubator at 37.5° C over night or by heating 
in flowing steam for thirty minutes. The two methods of dissolution 
gave us the same results. The solution is left to settle, then filtered 
and the filtrate compared in Nessler’s tubes with the standard solution 
(2.5 grs. azolitmin in 100 cc water) diluted one to five-thousand. By 
diluting aliquot parts of the filtrate with definite volumes of water, it 
may be made to correspond very closely to the standard. Distilled 
water is neutral to litmus and it was found that by adding one or two 
drops of a decinormal potassium hydrate solution to each Nessler’s 
tube, to make slightly alkaline and to bring out the blue color, dupli- 
cate results could be obtained. Calculating from the weight of the 
sample and the dilutions made, the number of grams required to be 
dissolved in one hundred cubic centimeters of water to make a solution 
equivalent in blue pigment to the standard may be determined. 

Thirteen samples of litmus were compared with azolitmin as to the 
intensity of their blue color, giving the numbers recorded in table No. 
I. The number of grams required to make one hundred cubic centi- 
meters of standard solution is the basis of estimation. The solubilities 
were also determined for comparison with each other and for ascer- 
taining the relation existing between the solubility and the intensity 
of the blue pigment. From each sample, a definite amount, approxi- 
mately one gram, was weighed out and dissolved in about twenty- 
five cubic centimeters of distilled water by standing over night in an 
incubator at 37.5°C. The solution was decanted on a filter paper, 
previously dried and weighed, and more distilled water was added 
and decanted. This was repeated several times, and finally the residue 
was transferred to the filter paper and washed with water until the 
washings were free from blue. The filter paper containing the insolu- 
ble residue was dried in an oven at 90° to 100° C to constant weight. 
The average result, only, of each sample is recorded in Table I, 
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TABLE NO. I. 


Grams 
required Grams 
to make Soluble in Per cent 
Sample. 100 ce of 1 gram of Insoluble. 
Standard Sample. 
Solution. 
PRON PILL Reta crete sce cone ciaisk oirce oun Watered ee eee ouelisas Sos ya ZnO 1.000 0 
MSEC a EUR ies coo yi icron aiercucLico aes colnet err Glagitenemale Pes 977 203 
Soluble Litmus........ qa Ae ct Nee: ON AY Ere oe te hich o Ta ¢ 8. 855 14.5 
HIEATEISECILUE Se aera ial. Soe cha a ty ce rice tee cela 140 129 87.1 
(TS De hep A Snare cd Shon Odile Ss COE acacia tie ae Sone ene 557 44.3 
TGs RAE Te ei RA en Lae) Rae gia ete Pe 2 «eee o2. 313 68.7 
PNRM Ree pete te st Cee ott eh BE I SG we eeya aca & ache 68. 186 81.4 
INU Rar terea emma etn ne ce me rec aciateta uns, si apeeta pees) are eircliaice) s 98. 106 89.4 
IL, GL Saey, Seek a eS te a ee ae ee eae eee eee 128. C84 91.6 
ISI. (Ba 2 5 GR EERE oPN CORE: OIE IONE DRSIOR ER ocean ae Een meee ee 164. 072 92.8 
JOG he. 2 Le RSI ie | Pagel ee ON i Nee enaR 7 COP aT 110. C85 91.5 
Is) Dis tS ei Oe St Net ae eatin a ree ee a Al ge ee 154. 057 94.3 
PO Reta tr RIN eres bs os ckamret ye ane EL anal wale Wie sab eo 146. 083 91.7 
WOR, TO se RS Ate Ge nage Set Aan CS a ree ene rears 122; 082 91.8 


| 
| 
| 
| 
| 
| 
| 


From the experiments we found, as may be seen from the table, 
that the solubility and the strength of the blue solution correspond 
closely, although strictly speaking not all that dissolved was coloring 
matter. At this point, it may be stated that the residue was chiefly 
calcium carbonate and that the blue solution from the different sam- 
ples varied in the amount of red pigment they contained. For example, 
the solutions of azolitmin and the samples marked “litmus cubes,” 
“No. 1” and “No. 2” when slightly alkaline were very near to a true 
blue, while the others were more or less of a blue violet. 

In making a standard solution from any sample of litmus, the num- 
ber of grams required to make one hundred cubic centimeters of the 
standard—ascertained by experiment—is placed in a beaker, one hun- 
dred cubic centimeters of distilled water added and placed in the 
incubator over night or in flowing steam for thirty minutes. The in- 
soluble residue is allowed to settle, then the solution is decanted on 
a filter. The filtrate is the standard solution. However, if it is desired 
to make a standard solution from a sample that has a large percentage 
of insoluble material, it is best prepared by adding five hundred cubic 
centimeters of water instead of one hundred and concentrating the 
filtrate to one-fifth its volume over a water bath as the residue—if made 
direct—will retain a large proportion of the solution, 
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A STUDY OF THE DETERMINATION OF BACTERIA IN MILK 
IN RELATION TO THE COMPOSITION OF THE MEDIA.* 


BY Z NORTHRUP AND BELL FARRAND. 


In order to determine the media most favorable to the growth of 
germs in milk, pees lots of media were prepared to ascertain : t: 
ihe degree of acidity; 2, the percentage of lactose; 3, the percentage 
of peptone, most conducive to the growth of the milk germs. 

For determining the degree of acidity, media were prepared, using 
114% agar, 1% peptone and 14% salt. The agar was digested 20 
minutes in the autoclay at 120° C and added to the strained meat in- 
fusion containing the peptone and salt. This was titrated to find 
out the reaction and then divided into four portions, adjusting them to 
5°, 10°, 15°, 20° acid respectively, with normal NaOH; counterpoised, 
heated in flowing steam for 30 minutes, counterpoised again and each 
portion titrated “and the reaction readjusted. Boiled over freely and 
this was then filtered, tubed (about 10 cc. in each tube), and sterilized 
for three successive days in flowing steam. 

The dilution flasks were prepared as follows: 100 ce of a 06% salt 
solution was put into 375 ce. Erlenmeyer flasks and_ sterilized 10 
minutes in the autoclav at 120° C. 

Each sample of milk was secured in sterile Erlenmeyer flasks, the 
acidity determined and plates made as soon as reaching the labora- 
tory. 

Milk from 0.6 hours old was used for plating. Samples IV to VI 
and XIV to XX were taken directly from the ten gallon cans in the 
milk room of the dairy barn. The other samples were obtained at the 
dairy or from outside sources. 


*This work has been “done at the instigation of a “Committee on Standard Methods of Bacterial 
Milk Analysis,”’ of the American Public Health Association.” 
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SAMPLE IIT, 


' 4 hours after milking. Dilution 1-100, 15°+, 
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Germs per CC. 


Acidity | 
of | 21° C sy Aaah OR 

medium, 

2 days. | 4 days. 6 days. 8 days. | 10 days. 24 hours. | 48 hours. 
| ep nl | is 

Bes. 44720 ca ee sea Leese Soames 2 Ore: bbe 93360 115280 
10°. 108720 By Acs oe stl RO Aer te ee etal aN ater es 152640 182000 
Te: 164720 EEUZRO SE lite = see eter. || oe chia Meet) oases « | 158000 160720 
20°. 51280 LEP egies ocak on erar Pi.ctete eee poe es | 154640 144000 

4 hours after milking. Dilution 1-10,000 15°+4. 

To) Son BE RCe reece 10000 ete Ae ees cl ree cee ee Nak, Aievs wee Se 5 50000 | 7 
WOscses<. ERE ren ee PTT Tn) EROS alk a eR sane ewe CON e 30000 40000 
152 | 10000 40000 | Oe Cote cel emeteaida Soar bane, Cee eS 30000 | 50000 
20°... 10000 STULL) Oem ieee ol eat ha [e oove Sonn ok: no colonies. 

28 hours after milking. Dilution 1-1,000,000,. 26°+4. 

5°.....:.| 400000 468000 | 500000 |.............. Pe Path acini 352000 | 1040000 
10°......., 380000 ADNOOD S| WARTIME I oe oa Fy A ee ‘ 140000 | 593000 
TR 59s | 480000 632000 GOUOO Te pce tear [thats apeebe oa: 287000 | 746000 
eels. 70000: AMINE Tol SSRMNO die ae ck hse act ak els 168000 | 334000 

SAMPLE IV. 
0 hours after milking. Dilution 1-100. 12°+. 

Dee wens 325000 | 600000 735000 | 810000 | 712000 283500 300000 
LOS 5:22 540000 | 1050000 1250000 | 1320000 1120000 900000 1050000 
1b aire te 749000 | 1500000 1732000 | 1850000 | 1620000 1200000 | 1410000 
Ps aa | 425000 | 750000 847000 | 900000 | 825000 1050000 | 1200000 

Milk from dairy barn, from ten-gallon can. Milk of one cow. 

SAMPLE VY. 
0 hours after milking. Dilution 1-100. 15°+. 

igen et 3600 4000 { 6000 3600 2800 1900 2300 
102... 5200 5800 | 7980 5900 5700 6300 8700 
DD eaten: ; 5400 6000 15540 9300 8100 6800 9100 
Nee). 3900 4500 | $520 | 4300 4000 7600 9800 

Milk from ten-gallon can at dairy farm. 
SAMPLE VI. 
0 hours after milking. Dilution 1-100. 16°+. 

Doce. | 26 3500 | 3800 | 3400 3700 3600 8000 
ee eee 3500 3600 j 3500 6709 5700 3900 4400 
1 ies Sel 3200 5400 | a 8500 10109 6700 12400 
p: Lae 900 1500 2500 5100 4599 4100 4900 

Milk from ten-gallon can at dairy barn, Diminished counts at 8-10 days due to spreaders. 
SAMPLE VI. 
21 hours after milking. Dilution 1-10,000. 18°+. 

eds ey 59200000 | 39600000 | 34716000 44000000 45000000 | 40000000 66240000 
10SR SES... 66198000 | 45684000 48798000 49000000 50000000 43550000 80000000 
Lode eseno| $2600000 | 47400000 | 49500000 51000000 52000000 60600000 64680000 
ee aa 27920000 | 36702000 | 43200000 44000000 | 45000000 55000000 63520000 

21 hours after milking. Dilution 1-1,000,000. 18°+. 

oes ..« 49000000 53000000 51000000 51000000 j 51000000 39000000 52000000 
Lee 59000000 60000000 63000000 56000000 63000000 53000000 65000000 
pte 63000000 70000000 71000000 71000000 71000000 57000000 67000000 
Oe, Stet. 59000000 58000000 60000000 65000000 65000000 | 51000000 53000000 


Milk from ten-gallon can at dairy barn, 
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SAMPLE VII. 
2 hours after milking. Dilution 1-100. 15°+. 
Germs per CC. 
Acidity 
of PR AY baal Oe 

medium. 

2 days. 4 days. 6 days | 8 days. eee ohbes. 10 days. 24 hours. 48 hours. 
Leer Spc eae eis 

poem se 257360 262000 | 250640 195360 au 602520 616980 
10°. 844000 1051000 834000 | 592000 623000 706980 796000 
15° 1183000 1105000 967000 | 829000 | 828000 901200 919020 
20° 853980 987000 619000 | 609000 | 617000 754500 864000 

2 hours after milking. Dilution 1-10,0C0. 15°+. 

Dae 150000 350000 | 450000 | 510000 960000 790000 1452000 
OSS ere os 880000 1140000 1240000 | 1060000 1960000 1050000 1902000 
15°. 2100000 2110000 2110000 2010000 3000000 2110000 2550000 
207: 1590000 | 1840000 1740000 1600000 2052000 1550000 | 2250000 

Milk front outside source obtained at the dairy, May be more than two hours old. 
SAMPLE VIII. 
2 (?) hours after milking. Dilution 1-100. 16°+. 

He 60000 65000 75000 | 75000 68520 54000 66000 
10°. 65460 67680 91000 77460 79000 58900 71460 
ihe 71460 84000 | 76500 78000 91000 78000 85980 
202... 63350 63000 | 67000 69000 73500 78000 81360 

2 (?) hours after milking. Dilution 1-10,000. 16°+. 

Dasike ke -| 70000 120000 | 150000 | 150000 220000 150000 160000 
LOG a: 80000 130000 | 140000 | 140000 250000 130000 | 140000 
15 ee eee | 100000 160000 190000 | 190000 290000 160000 200000 
bore es 120000 140000 150000 | 160000 280000 50000 50000 

Mixed night’s and morning’s milk from vat at the dairy. 
SAMPLE IX, 
4 to 5 hours after milking. Dilution 1-10,000. 14°+. 

ie vase el 230000 350000 | 410000 470000 520000 170000 310000 
10ceeerios: 240000 310000 370000 540000 650000 210000 280000 
ee eee 260000 390000 460000 540000 650000 320000 510000 
LOSE ies 200000 330000 400000 450000 560000 210000 260000 

4 to 5 hours after milking. Dilution 1-1,000,000. 14°+. 

Dee ell NO;COLONIES wl sae eeane ae ees 1000000 4000000 8000000 1000000 3000000 
10°.......} no colonies. 2000000 7000000 10000000 15000000 * 3000000 3000000 
UG cee 1000000 3000000 6000000 7000000 8000000 2000000 6000000 
207% % no colonies. 1000000 3000000 12000000 18000000 | * no colonies, 

Bulk Sina milkman. Fat content, 3.80 to 3.85. 
* Contamination, 
SAMPLE X. 
3 to 4 hours after milking. Dilution 1-100. 15°+. 

Dee 66000 90000 91020 95460 97000 7 96000 
ise eee 73500 94500 102000 113500 118000 85540 96000 
Ib es 91500 120000 | 124980 136000 138000 99540 123540 
BOON es: 78000 78000 | 87540 90000 92700 80520 94500 

of 9 Pe ETE 1c 0g 6b aie Ste Us it eae e Sele UW.em ism om 
3 to 4 hours after milking. Dilution 1-10,000. 15°+ 

5°.......] no colonies, 40000 40000 40000 50000 100000 | 150000 
AOS Ss: 70000 150000 150000 160000 190000 110000 120000 
1 Sane 70000 200000 220000 240000 270000 50000 110000 
DOPE ee. 30000 80000 80000 140000 140000 30000 110000 


Bottled milk from milk wagon. 


Fat content, 3.95. 
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SAMPLE XI 
5 to 6 hours after milking. Dilution 1-100. 11°+. 
Germs per CC, 
Acidity 
of Z1caC: BE (0s 

medium. 

2 days 4 days 6 days. 8 days 10 days, 24 hours. 48 hours. 

etree ates 25020 25700 25900 26200 26500 8300 14300 
LOO en 20460 24600 25600 27000 27500 10500 15200 - 
DORR sees 8700 17400 19200 19800 22000 11200 12200 
DOP asa ks 15500 21300 24200 25000 25800 11200 12200 

5 to 6 hours after milking. Dilution 1-10,000. 11°+. 

Brame 20000 20000 20000 20000 20000 20000 110000 
10°.......] no colonies. 30000 30000 40000 50000 40000 710000 
ee ra 10000 50000 50000 50000 220000 no colonies, 30000 
20°.......| no colonies, 10000 20000 20000 30000 10000 40000 

Milk from Club C. 
SAMPLE XII. 
4 to 5 hours after milking. Dilution 1-100. 14°+. 

So ee 96000 117980 129020 plateibrokent: | :4 sictseacs © crels 75000 111480 
TORE. 124000 126500 133340 130980 141540 82000 121500 
Pee ayes. 125520 131500 132520 132480 147000 79500 104500 
OCR atte. 145500 149500 153000 148520 169020 91500 93540 

4 to 5 hours after milking. Dilution 1-10,000. 14°+-. 

Owes: 200000 200000 200000 210000 220000 20000 90000 
LOSS 260000 280000 280000 | 360000 380000 10000 100000 
1 er ae 210000 210000 210000 220000 220000 60000 110000 
D0: 160000 180000 180000 240000 240000 60000 250000 

Milk from Club E, 
SAMPLE XIII. 
5 to 6 hours after milking. Dilution 1-100, 13°+. 

Decals 4500 6700 8300 8500 8600 6000 7500 
eraedee 6300 11300 11600 12100 12500 8100 10800 
Ge onan 4500 8700 10300 11500 12000 8200 10600 
DORNER: 4300 | 9600 11300 11900 12200 5800 6800 

5 to 6 hours after milking, Dilution 1-10,000, 13°+. 

Donate | TO COLONIES |r esis eae 20000 20000 30000 10000 10000 
Me eemsace 20000 20000 30000 40000 40000 10000 20000 
15°......,| no colonies, 20000 30000 30000 50000 20000 30000 
PU ea 30000 30000 30000 30000 30000 20000 20000 

Milk from Club A 
SAMPLE XIV. 
0 hours after milking, Dilution 1-100. 15°+. 

ona 600 3300 3600 4000 4300 1700 * 1900 
OS Mere 900 2900 4400 4500 x 4500 2300 * 3400 
Leen. 700 3100 4600 4700 * 5500 2000 * 18000 
Deere | 600 2800 4300 4400 | 4300 | 1900 * 3500 

0 hours after milking. Dilution 1-10,000. 15°+. 

5°,......] no colonies. 10000 10000 10000 * 10000 60000 | 70000 
LOE ee 30000 170000 290000 360000 * 300000 80000 140000 
15°.......| no colonies, 30000 70000 70000 * 80000 | 220000 330000 
DP etd 10000 50000 90000 100000 | 10000 20000 


Milk from ten-gallon can at dairy barn. 
* Moulds—unaccounted for unless in milk, 


* 110000 
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SAMPLE XV. 
0 hours after milking. -Dilution 1-100. 12°+4. 
“ 
Germs per CC. 
Acidity : i 
of 21° C. 37° 
medium. 
2 days. | 4 days. | 6 days. | 8 days, | 10 days. 24 hours. 

Ja | 

by ee 200 | 2700 6300 | 6400 6400 11300 
10°: 1600 6400 9800 | 9800 9800 10700 
ie 9400 | 12400 16000 | 16200 16200 13200 
PA Veto 4700 | 7900 8600 8800 | 9800 12500 

0 hours after milking. Dilution 1-10,000. 12°+4+. 

5°.......] no colonies. 20000 70000 70000 80000 no colonies. 
10p 10000 30000 } 40000 40000 40000 no colonies, 
15 | 30000 50000 60000 80000 80000 10000 
DO poe Ae se 10000 ~— | 10000 } 10000 10000 20000 30000 

Milk from ten-gallon can af dairy barn. 
SAMPLE XVI. 
0 hours after milking. Dilution 1-100. 13°+4+. 

DEeee 7000 i 12900 19980 21000 20800 26900 
tO +). 7400 15200 21900 22400 22400 28900 
Ife eee 12000 22500 23800 24900 25000 28600 
PAA a as 21800 | 22100 22700 24000 24200 27700 

0 hours after milking. Dilution 1-10,000. 13°+. 

ee ee. | 250000 380000 340000 350000 350000 70000 
1OCRoar. 50000 520000 410000 | 410000 410000 70000 
| 20000 30000 30000 | 30000 30000 80000 
202) 60000 130000 150000 150000 150000 20000 | 

Milk from ten-gallon can at dairy farm. 
SAMPLE XVII. 
0 hours after milking. Dilution 1-100. 12°+. 

Doves ere 1100 4800 | 6300 } 7600 | 8000 7900 ‘| 
ieee 5500 6600 7500 | 12100 | 12700 8600 
ae 11000 12300 | 13600 14300 14300 | 3400 
20° = 9000 10300 | 11400 11400 11400 6200 
ar 0 hours after milking. Dilution 1-10,000, 12°+ 

ba 10000 20000 | 20000 20000 20000 | 20000 
10° no colonies, 20000 20000 30000 30000 20000 
ite 20000 40000 | 40000 40000 | 40000 10000 
20°. 10000 i 30000 | 40000 40000 i 40000 no colonies, 

Milk from ten-gallon can at dairy farm. 
SAMPLE XVIII. 
0 hours after milking. Dilution 1-100. 11°+4. 

Hor teers: 300 1000 2900 3300 3300 5300 
Lee Oe 200 \ 1200 2600 3000 * 2600 6000 
Bo eared. 2 600 1700 3500 4000 4000 4700 
Pe ee as 200 1300 3500 | 3400 * 3400 5100 

0 hours after milking. Dilution 1-10,000. 11°+4+. 

Dee i 20000 140000 160000 | 180000 180000 no colonies. 
LOSS E eR TO COLOMIES 8 A] c= 3) s toes Mae eee | Pa ce Snr PE leew meee Hemera (4 oer De 10000 
lee ee 10000 30000 30000 30000 30000 no colonies, 
20% ak esi. 10000 10000 20000 30000 30000 


Milk from ten-gallon can at dairy barn. 
* Moulds mistaken for colonies of bacteria. 
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SAMPLE XIX. 
0 hours after milkihg. Dilution 1-100. 15°+. 
Germs per CC, 
Acidity | St edd | 5 ae 
Ghevs'| BION G: » 3/2 C. 
mediun, 
2 days | 4 days | 6 days. 8 days. 10 days. 24 hours. | 48 hours. 
S | | 
nee 2900 | 3100 | 3100 3300 3300 6600 7700 
102%. 1900 5600 5100 5200 5300 8100 | 10400 
ees 2100 | 10100 | 10700 10800 10800 6400 | 8100 
20oke 1500 | 9700 9700 9700 10000 4800 7900 
0 hours after milking. Dilution 1-10,000, 15°+4. 
oes 20000 30000 | 30000 30000 30000 no colonies. | 40000 
10° no colonies. | 40000 60000 60000 60000 20000 | 20000 
15° 20000 , 20000 | 20000 | 20000 20000 10000 | 30000 
WO Se 10000 | 20000 20000 | 20000 20000 no colonies. | 30000 
Milk from ten-gallon can at dairy barn, 
SAMPLE XX. 
0 hours after milking. Dilution 1-100. 138°+. 
Haast Ae 19200 21540 22520 22700 22700 | 18700 22500 
LOCA. 15700 21980 H 22520 23250 23450 21100 25000 
Me eae 23700 24400 25400 25600 25600 | 19900 25200 
DOO eerie 24000 24980 25000 25200 25200 | 18000 25600 
0 hours after milking. Dilution 1-10,000. 13°+. 
5°... 30000 =| 30000 40000 40000 40000 | no colonies, 40000 
10°.. 70000 140000 210000 210000 210000 10000 20000 
Wie 20000 80000 150000 150000 150000 40000 50000 
20% 40000 90000 160000 160000 ~ 160000 30090 60000 


Milk from ten-gallon can at dairy barn. 
Straight count on all plates of high dilution and good average counts on all others, 


Ld ACIDITY—FINAL SUMMARY. 


Per cent of Samples Growing Best at 
| 


Temperature, aes 
i} 
+ 5° + 10° | + 15° + 20° 
Pa fe ss | 
SA aa REE Sle Sop ROOFIE SAC OO GRIT IO ate oe eee ce Sears 5% 21% 64% 10% 
Ul Lane. cate POEL One Ord Cathe oa ae ECBO Ot oO ae Aeron: 13% | 17% 33% 17% 
| 


DETERMINATION OF PER CENT LACTOSE. 


To the second lot of media was added the same percentage of agar 
peptone, and salt as to Lot I. This was adjusted to + 15° * and 
divided into five portions, to four of which were added 1%, 2%, 8%, 
and 4% lactose, the fifth being left as ordinary agar. 


136 
Per cent 
of 
Lactose. | 
2 days 

A 121500 
2%.. 171000 
Ue 200500 
hy A a | 226000 
1%... 390000 
PY AS ste 190000 
3 ee 540000 
ry Se 460000 | 


Milk from Club C. 


1%... | 24300 
2%... 22100 
3%... 27100 
Ayes 29300 
1%.. | 150000 
Do pina = 70000 
3%......., 20000 
4%.......| no colonies. 


Milk from Club A. 


WAS aes 121500 
VA Sete 112500 
3%. 126000 
4% 117000 
ete 110000 
Wve ate ses 130000 
RABE 220000 
A jvige ots 2 910000 


Milk from Club E, 
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SAMPLE XXI. 


0 hours after milking. Dilution 1-100. 12°+. 
Germs per CC, 
DA bel OF } 
4 days 6 days. 8 days | 10 days 24 hours, 
SG DAES TGA A Ne es IE ERGs et) eee tah ges 
139500 144000 180000 | 184500 136980 
184500 202590 | 252000 | 270000 124980 
207000 229500 | 261000 | 301500 151980 
240480 274500 274500 | 315000 166980 
0 hours after milking. Dilution 1-10,000. 12°+. 
430000 440000 440000 440000 280000 
190000 190000 190000 190000 160000 
540000 550000 550000 550000 360000 
510000 560000 | 570000 570000 370000 
SAMPLE XXII. 
5 hours after milking. Dilution 1-100. 14°+. 
25500 27000 28000 28000 15100 
28000 33000 34000 35000 18500 
30000 33500 34500 35400 17300 
31000 31600 32000 33500 21100 
5 hours after milking. Dilution 1-10,000. 14°+. 
121500 139500 144000 144000 20000 
100000 120000 120000 120000 30000 
60000 60000 60000 60000 40000 
60000 60000 70000 70000 180000 
SAMPLE XXIII. 
6 hours after milking. Dilution 1-100. 14°+. 
| 126000 130500 135000 135000 22200 
126000 135000 139500 144000 45700 
135000 139500 148500 148500 40300 
135000 153000 157500 162000 24000 
6 hours after milking. Dilution 1-10,000. 14°+. 
150000 210000 210000 210000 20000 
240000 270000 270000 270000 20000 
300000 310000 320000 320000 30000 
1080000 1270000 1280000 1280000 30000 
SAMPLE XXIV. 
2 hours after milking. Dilution 1-100. 16°+. 
LO: 4500 4700 5000 5000 5400 2500 
Dips Cea 4100 4800 5200 5400 6200 2700 
mu iutne cc 3800 4100 3700 4000 4200 3100 
UE ae 3600 4000 3600 4200 4200 1100 
(0) ara es 5100 6100 6200 6200 6200 4300 
2 hours after milking. Dilution 1-1(CC. 16°+. 
1%... 31000 33000 34000 34000 38000 4000 
2%... 4000 4000 5000 5000 5000 6000 
3%... 5000 6000 9000 9000 9000 7000 
iY Ae 6000 6000 8000 9000 9000 8000 
OAC Hes. 16000 19000 22000 28000 28000 3000 


Milk from one ten-gallon can at the grade barn. 


37° C. 
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SAMPLE XXV. 
3 hours after milking. Dilution 1-100. 14°+. 


Germs per CC. 
Per cent 
of ALN OS is 
Lactose 
2 days. 4 days. 6 days. 8 days. 10 days. 24 hours, 48 hours. 
WO Oeste C 3700 3700 4000 4200 4400 2700 3500 
OY CRE 6700 7400 7600 7700 7700 3800 5000 
Bopieslees 4900 6200 6000 6000 6000 3700 4100 
ANG ste Sas 4200 4500 4900 4900 4900 3000 3400 
OAS e5: 5700 6500 6500 6700 6700 4300 5900 
3 hours after milking. Dilution 1-1000. 14°+. 
9000 12000 12000 12000 12000 2000 5000 
4000 5000 5000 5000 5000 3000 6000 
2000 2000 2000 2000 3000 3000 5000 
9000 11000 12000 13000 16000 6000 10000 
10000 12000 12000 12000 12000 5000 7000 


Milk from a second ten-gallon can at the grade barn. 
SAMPLE XXVI. 
4 hours after milking. Dilution 1-100. 18°+. 


renee 15300 16700 17500 17500 17500 4900 7000 
2%..0. 13500 13800 14100 14500 14500 6800 8600 
Sup cecalic 15700 16100 16500 17000 17000 7100 8800 
Won esieitles 8000 8800 12500 12500 12800 9300 11800 
OA aE: 12200 15200 16000 16990 16000 8900 10600 
4 hours after milking. Dilution 1-1000. 18°+. 
AT Gre octets 21000 27000 27000 27000 31000 14000 21000 
ar lositearae 20000 22000 22000 22000 28000 15000 20000 
3 18000 21000 23000 23000 23000 17000 22000 
Aor asia ale 18000 21000 23000 24000 26000 16000 17000 
OA. sui 8000 17000 23000 23000 23000 5000 10000 


Milk from one ten-gallon can at the dairy barn. 
SAMPLE XXVII. 
5 hours after milking. Dilution 1-100. 18°+. 


22000 22000 22500 23500 | 23800 8500 11600 
19200 22000 22000 22000 22500 9100 11800 

18900 23500 24000 24500 25300 7900 8500 
18300 25000 25500 26000 26700 11500 19600 
12500 17500 19000 23000 23000 13500 26300 

5 hours after milking, Dilution 1-1000. 18°+. 

1 22000 26000 26000 26000 28000 9000 22000 

2%. 19000 20000 20000 20000 20000 5000 6000 
Dge esis xe 59000 90000 95000 117000 131000 10000 12000 
AO Siiewiaee 22000 27000 23000 25000 25000 10000 13000 
OA 10000 12000 | 14000 25000 26000 11000 | 15000 


Milk from a second ten-gallon can at the dairy barn. 
SAMPLE XXVIII. 
2 hours after milking. Dilution 1-100. 17°+. 


Ih, cba 7000 10300 13400 13600 13600 3600 3800 
2%... 7500 10700 11700 11700 11700 3400 4300 
Soreteices 9100 12100 15100 15300 15300 1900 2900 
OA ery 8800 12300 15500 16400 16400 Countalosieale ceca since 
CO Racine 6000 9600 11600 11700 12000 4600 4600 


18 
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SAMPLE XXVIII.—Continued. 
2 hours after milking. Dilution 1-1000. 17°+. 


Germs per CC. 
Per cent 
of 212 .C: 
Lactose. 
2 days. 4 days. 6 days. 8 days. 10 days. 24 hours. 
1 Apes 13000 13000 17000 18000 18000 5000 
OY earn 9000 13000 18000 22000 23000 7000 
EU tro aae 15000 15000 20000 22000 22000 3000 
AG per eee. 3000 5000 5000 5000 6000 17000 
OAS a. 6000 8000 8000 9000 9000 780000 


SAMPLE XXIX. 


3 hours after milking. Dilution 1-590. 15°+. 


1%.......| 9000 12000 13500 14000 | 14000 9500 
2%... || 7500 12500 14000 15000 | 15000 11500 
3%,.......| 10000 14500 | 14500 15500 15500 5000 
ge! e000 13000 | 13500 13500 | 14500 6000 
Ome o 2000 6500 7500 11000 11000 13000 
3 hours after milking. Dilution 1-1000. 15°+. 
1%.......) 13000 16000 13000 | — 13000 19000 6000 
2%.......| 7000 9000 000 12000 12000 4000 
3%... || 14000 16000 18000 19000 19000 8000 
4%...) 11000 13000 13000 | 13000 13000 12000 
OA. 6000 17000 | 13000 20000 20000 11000 


Milk from ten-gallon can at dairy. 
SAMPLE XXX. 


3 hours after milking. Dilution 1-590. 15°+. 


1%... 56000 | 57000 58000 58000 58000 41500 
2%... 49500 50500 51500 53000 53500 43000 
3%... 44000 | 47000 47000 47500 47590 34000 
4%... 41500 42000 42000 43500 | 44090 | 41590 
OA; 44500 49500 } 49500 49500 | 49590 46500 
3 hours after milking. Dilution 1-1000. 15°+. 
Ae a 45000 | 48000 | 48000 | 49009 | 49009 22000 
DAVE Bee! Be 46000 51000 51000 | 51000 51000 45000 
So ne eee 51000 55000 | 55000 56090 56000 38000 
Ase 40000 45000 45000 | 46909 46090 | 20000 
OA. 58000 | 65000 65000 | 6609) 65090 50000 


Milk from ten-gallon can at grade barn. 
SAMPLE XXXI. 


3 hours after milking. Dilution 1-500, 15°+. 


NOR ere cel 36500 37500 | 38500 38500 38500 ; 34500 
YS tea | 34000 44500 } 45500 45500 45500 12500 
Boge seer. 47000 | 49500 49500 49500 49500 51000 
Bee ee a 29000 } 34500 36500 37000 37000 | 30000 
Arr. oe | 20000 | 27000 33000 33000 33000 | 22500 
3 hours after milking. Dilution 1-1000. 15°+. 
1% 855000 895000 915000 915000 915000 34000 
2% 35000 47000 54000 58000 58000 42000 
3% 41000 50000 55000 65000 67000 42000 
Be Jastior alc 32000 38000 43000 45000 48000 | 13000 
OA orl 12000 | 33000 | 40000 | 41000 41000 10000 


Milk from dairy. 
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SAMPLE XXXII. 
3 hours after milking. Dilution 1-500. 16°+. 


Germs per CC. 


Per cent 


of 21° C. S728: 
Lactose. | 
2 days. 4 days. 6 days. 8 days. 10 days. 24 hours. 48 hours. 
Neca See Bes en detec hate 
Ae eee 16000 18000 22000 22000 225000 21000 21000 
OF aed 17500 18000 12500 24000 24000 18500 21500 
Gy ues 18000 20000 20000 20000 20000 5500 6500 
1 re 19500 24500 24500 24500 25500 5000 7000 
ONG 6000 15000 15500 17500 19500 14500 17500 
3 hours after milking. Dilution 1-1000. 16°+. 
sox | 24000" 27 31000 31000 38000 20000 | 20000 
| 7000 3000 = —Sts«é 000 9000 10000 33000 | 46000 
| 15000 22000 | 22000 22000 25000 10000 16000 
14000 23000 23000 23000 26000 13000 | 15000 
OA.. | 8000 27000 34000, 34000 34000 10000 | 15000 


Milk from dairy. 
SAMPLE XXXITI. 
3 hours after milking. Dilution 1-500. 14°+. 


DOG eneien’ 44500 50500 | 51000 51000 54000 28000 38500 
Ds totes 38000 50000 51500 51500 55009 12000 15000 
3%... 33500 44500 45500 48500 48590 24500 30500 
4%. 32500 40000 41000 41000 41099 20500 27000 
OA. | 13000 | 33000 | 34500 39000 39500 24000 24500 
3 hours after milking. Dilution 1-1000. 14°+. 
LG 35000 44000 45000 45000 45000 32000 | 35000 
DA Ee Pee 36000 46000 52000 55000 58000 24000 | 32000 
5 A ees 46000 62500 64000 65000 67000 22000 | 24000 
BT sa als 341000 365000 430000 450000 460000 34000 41000 
OA. 15000 40000 41000 42000 2000 22000 | 29000 


SAMPLE XXXIV. 
3 hours after milking. Dilution 1-500. 14°+. 


Ly Ae ee 22000 | 36500 38000 41500 41500 4000 5000 
DL ie 21000 31500 32000 33500 33500 10500 14000 
bine tec 22500 33000 33000 33000 33009 10009 10000 
aes eee 20500 31000 31500 31500 31500 5009 7500 
ORG areca 19000 | 25000 26090 26009 26090 | Counts? Loste. : licrosaste es ais 
3 hours after milking. Dilution 1-1000. 14°+. 
13000 22000 | 25000 | 26000 | 26000 | 12000 | 18000 
18000 29000 29000 | 30000 30000 12000 15000 
14000 | 23000 24000 24000 | 24090 13000 | 16000 
eel 5000 | 19000 20000 21000 } 21000 8000 | 10000 
Ae | 15000 23000 23000 | 23000 | 24000 3000 | 7000 
Milk from dairy. 
SAMPLE XXXYV. 
3 hours after milking. Dilution 1-500. 16°+. 
Waa scote ts 33500 39000 39500 39500 39590 15500 19500 
a cnnathe 25000 32000 33500 33500 33500 18000 22000 
Sp. oldies 39000 41500 41500 41500 41500 8500 16000 
Merl 25000 25500 26500 26500 26500 7000 10000 


ONE ae 11500 19000 21500 22000 23500 6000 9000 
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SAMPLE XXV.—Continued. 


3 hours after milking. Dilution 1-1000. 16°+. 


| Germs per CC. 
Per cent 
of 21° C. 

Lactose. 

2 days 4 days. 6 days 8 days 10 days. 

45000 45000 46000 46000 

47000 49000 51000 54000 

25000 25000 25000 25000 

46000 46000 53000 53000 

38000 38000 38000 38000 


SAMPLE XXXVI. 
3 hours after milking. “Dilution 1-500, 15°+. 


1%.......) 14500 | 22500 «| «= 22500 | ~—24500 25000 
2%.-"""'| 19000 28000 23500 | 28500 23500 
a aes 20500 33500 34500 35500 35500 
4% 27000 37000 40500 40500 40500 
0 9000 21500 24500 27000 27000 
3 hours after milking. Dilution 1-1000. 15°+. 
1%.......] 21000 30000 32000 33000 33000 
2%.--""") 92000 32000 35000 35000 35000 
7 eee 16000 31000 32000 32000 34000 
4%.......| 21000 33000 35000 37000 37000 
Tee 18000 23000 | — 34000 35000 35000 


Milk from dairy. Used another lot of 4% lactose agar for this sample. 
SAMPLE XXXVII. 
3 hours after milking. Dilution 1-590. 16°+. 


MO aoAoe 16500 24000 26500 31000 31000 | 
PAN ae 12000 17000 21500 22500 22500 
0, Bee 17000 26000 28000 30000 30000 
BT see says 15500 25000 28000 28500 28500 
(0) .\eeaar | 17000 31000 39500 44000 44000 
3 hours after milking. Dilution 1-1000, 16°+. 
2: 25000 40000 41000 41000 41000 
a3 21000 31000 34000 35000 35000 
= 19000 42000 42000 46000 46000 
ot 34000 50000 50000 50000 50000 
SHORee 11000 24000 26000 27000 27000 
Milk from dairy. 


SAMPLE XXXVIII. 


3 hours after milking. Dilution 1-500. 15°+. 


Ge eae | 14000 18000 19500 | 19500 19500 
Dpeeccsc| 21000 25000 27000 27000 29000 
Mijeamasieel 15000 19500 21500 22500 22500 
EW eet 17000 22500 24000 24500 24500 
OA occ cctl 3000 | 135000 18000 195000 | 20500 
3 hours after milking. Dilution 1-1000. 15°+. 
1% 12000 19000 19000 21000 21000 
2 13000 19000 23000 23000 24000 
3% 21000 26000 28000 28000 28000 
4% 17000 21000 23000 24000 24000 
OAL... 13000 21000 ~—s| 26000 | 29000 31000 


Milk from dairy, 


24 hours. 


11000 
13500 
11500 
20000 
13500 


14000 
14000 
18000 
16000 
14000 


13500 
15500 
12500 
| 15500 


| 11500 


23000 
24000 
21000 
34000 
11000 
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SAMPLE XXXIX, 
8 hours after milking. Dilution 1-500. 16°+. 
Germs per CC, 
Per cent 
of PALI 37° C. 

Lactose. 
2 days. 4 days. 6 days, 8 days. 10 days. 24 hours, 48 hours 
1% 27500 33500 35000 35000 35000 18000 20500 
2% 18000 25000 26500 28500 29000 22000 23500 
Bist ws 23000 32500 32500 32500 32500 18500 22000 
4% 21500 28500 28500 29500 30000 11500 16000 
OAGc. ees 5500 11500 19500 25500 27500 9000 12500 

3 hours after milking. Dilution 1-1000. 16°+. 
1%, 23000 24000 24000 24000 | 24000 | 14000 16000 
2% 35000 43000 43000 55000 | 56000 23000 25000 
aneieenat 19000 30000 31000 33000 34000 18000 23000 
CO ee 33000 33000 33000 33000 33000 26000 31000 
Wace fe: 19000 30000 33000 | 33000 33000 | 17000 21000 
Milk from dairy. 
LACTOSE—FINAL SUMMARY. 
Per cent of samples growing best in 
Temperatures. 
0% 1% | 2% 3% | 4% 
1 Bela eA SEAN Neti (at Bi serdar 

PAD (ORS ee SCO. SS BSCE COTO C7 SEER CEEOL oon Cn Eee 15% 27% 22% 15% 21% 
35% 


AFTER SUMMARY. 


From the above summary, it is noted that the milk germs grow best 


on 1% lactose agar at 21° C. and on 4% lactose agar at 37° C. 


DETERMINATION OF PER CENT OF PEPTONE. 


To the third lot of media was added 1% lactose, and the same per- 
centage of agar and salt as to Lots I and II. Lot III was divided 
into three portions; to the 1st and 2nd were added 1% and 3% peptone 


respectively, the 3rd portion left without peptone. 
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SAMPLE LIV. 
3 hours after milking. Dilution 1-500. 15°+. 


Germs per CC. 


Per cent 
of ZAC, BYR 10, 
Peptone. 
2 days. 4 days | 6 days | 8 days. | 10 days, | 24 hours, 48 hours, 
VAS he ara 182500 184500 200000 200000 200000 131000 132500 
ee seals 66500 67500 81000 83500 84000 30500 36000 
a Aono | 177500 179500 182500 187500 187500 125000 125000 
3 hours after milking. Dilution 1-1000. 15°+. 
0% | 116000 121000 132000 | 133000 | 133000 | 154000 | 169000 
Orewa fea 116000 128000 146000 | 146000 | 146000 66000 69000 
Op aaecleretsll 121000 123000 | 137000 138000 | 138000 151000 153000 
Milk from dairy, 4-29-08. 
SAMPLE LV. 
3 hours after milking. Dilution 1-500. 15°+. 
OVpseseee: 59500 168500 212500 232500 232500 217500 227500 
1% | 48500 135000 147500 147500 147500 82500 82500 
3% 52000 186500 187500 192500 195000 155000 162500 
3 hours after milking. Dilution 1-1000. 15°+4+. 
(TYAS peal 34000 | 61000 110000 150000 161000 139000 204000 
Tees 8 11000 | 18000 20000 = 38000 45000 36000 82000 
3%. | 62000 | 215000 220000 231000 235000 1521 160000 
Milk from grade barn, 4-80-08. ; 
SAMPLE LVI. 
3 hours after milking. Dilution 1-500. 15°+. 
0%... 34500 | 45500 46000 | 46000 46000 72500 73000 
17s: 95500 | 119000 142500 152500 167500 70000 77500 
3%... 85500 98500 110000 | 117500 150000 122500 130000 
3 hours after milking. Dilution 1-1000. 15°+4+. 
(WARS ara adl| 27000 | 32000 44000 45000 45000 73000 88000 
1 Ae | 85000 118000 124000 126000 126000 56000 64000 
3%. 97000 | 128000 128000 128000 128000 119000 128000 
Milk from dairy barn, 4-30-08. 
SAMPLE LVII. 
3 hours after milking. Dilution 1-1000. 15°-+. 
Aaa 6000 44000 49000 50000 5000 15000 35000 
1% : 5000 10000 11000 40000 40000 3000 37000 
3% 51000 59000 61000 62000 62000 60000 63000 
3 hours after milking. Dilution 1-5000. 15°+. 
0%. 5000 55000 55000 65000 65000 50000 50000 
1%... 10000 10000 20000 45000 60000 10000 40000 
3%.. 45000 65000 70000 80000 850000 45000 45000 
Milk from dairy barn 5-4-08. 
SAMPLE LVIII. 
3 hours after milking. Dilution 1-1000. 15°+. 
Ose 8 1000 8000 | 8000 11000 11000 5000 7000 
1%.......| no colonies, 10000 10000 10000 11000 11000 16000 
OVgsste mee i 26000 | 27000 27000 27000 25000 32000 
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SAMPLE LVIII.—Continued. 
3 hours after milking. Dilution 1-5000. 15°+. 
Germs per CC. 
Per cent ; 
of 21° © BYE (0t 
Peptone. 
| 
2 days, 4 days. 6 days | 8 days | 10 days, | 24 hours. | 48 hours. 
1%. MENCOLOMIGS Sm UM eee es ante rere eiai sl cae eee ote: lds. ee alee eres eas Bese toc 10000 10000 
1%. TIOLCOLO NICHE lla eee oe ole es J eee ot) oe CRT lage Peace. Caaee ae 15000 15000 
3%. no colonies, 40000 45000 | 50000 50000 45000 55000 
Milk from grade barn, 5-5-08. 
i SAMPLE LIX. 
3 hours after milking. Dilution 1-1000. 15°+. 
0%.. THOCOLOMIES | | eeeeteeecne cee | 1000 | 2000 2000 f 11000 13000 
ee 2000 5000 | 5000 | 6000 6000 | 10000 11000 
3%.. 13000 28000 42000 | 43000 | 43000 | 9000 12000 
3 hours after milking. Dilution 1-5000. 15°+. 
yee caeaee | np} colonies!) =\[).) 4 s.is «2s verses | 10000 20000 | 20000 5000 | 5000 
ion Ae 5000 10000 10000 15000 | 15000 no colonies. | 5000 
3%.......1 10000 35000 | 35000 40000 45000 35000. | 40000 
Milk from dairy barn, 5-5-08. 
SAMPLE LX. 
83 hours after milking. Dilution 1-1000. 14°+. 
0% 12000 | 23000 | 117000 167000 | 176000 16000 332000 
1% | 5000 11000 13000 15000 17000 14000 203000 
3% 320000 | 330000 338000 345000 | 375000 | 157500 348000 
3 hours after milking. Dilution 1-50C0. 14°+. 
0%.. | 15000 | 35000 50000 50000 50000 | no colonies. 280000 
Wey 15000 } 20000 | 35000 35000 35000 | 15000 220000 
3%. 265000 | 265000 370000 | 370000 37 470000 480000 
Milk from grade barn, 5-6-08. 
SAMPLE LXI. 
3 hours after milking. Dilution 1-1000. 15°+. 
0%. | 5000 | 15000 24000 | 27000 28000 66000 104000 
1%, 5000 = 28000 39000 | 45000 43000 14000 49000 
3%. 98000 | 132000 159000 | 141000 143000 | 102000 102000 
3 hours after milking. Dilution 1-5000, 15°+. 
OU ear... | 20000 60000 | 145000 | 155000 155000 135000 145000 
(CAL ea 15000 | 30000 = = 60000 Ss |= 0000 35000 | 40000 65000 
ped ae ‘| 60000 95000 | 95000 | 95000 95000 | 185000 195000 
Milk from dairy barn, 5-6-08. 
SAMPLE LNXII. 
3 hours after milking. Dilution 1-1000, 14°+ 
OU 1000 1000 | 5000 5000 | 5000 8000 | 11000 
1p.. 4000 | 8000 16000 | 21000 | =—-25000 8000. | 13000 
3%. 18000 19000 22000 22000 23000 16000 | 18000 
3 hours after milking. Dilution 1-5000. 14°+ 
0%. 10000 10000 | 10000 10000 10000 | 15000 25000 
1% no colonies. 5000 10000 10000 10000 10000 15000 
3% 2 25000 i 35000 35000 35000 | 5000 10000 


Milk from grade barn, 5-7-08. 
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SAMPLE LXIII. 
3 hours after milking. Dilution 1-1000. 15°+. 


| Germs per CC. 
Per cent 
of 21°16, 
Peptone. 
| 
2 days. 4 days. 6 days. 8 days. 10 days. 24 hours. 
Yee ee NS ee ee 
Do pce se 8000 15000 32000 35000 36000 11000 
Weeds 4000 11000 16000 * 21000 27000 5000 
3% 12000 29000 31000 36000 37000 14000 
3 hours after milking. Dilution 1-5000. 15°+. 
econ | 5000 5000 | 30000 30000 30000 no colonies. 
BO Gel apGoloniess tikere eee: Rea pg ss = Rae PC 5000 5000 
3%.-.....| 15000 35000)" "50000 50000 50000 25000 


Milk from dairy barn, 5-7-08. 
SAMPLE LXIV. 
3 hours after milking. Dilution 1-1000. 14°+. 


37° C. 


le Beas | 4000 9000 39000 48000 52000 21000 

AS ersmnres 3000 8000 19000 26000 29000 7000 

3%.....| ~~ 46000 70000 70000 70000 70000 53000 
3 hours after milking. Dilution 1-5000. 14°+. 

0%. | 30000 60000 100000 | 120000 125000 30000 

ies Sate | no colonies. 10000 15000 | 20000 35000 no colonies, 

3% 25000 40000 40000 40000 40000 45000 


Milk from grade barn, 5-8-08. 
SAMPLE LXV. 
3 hours after milking. Dilution 1-100Q 15°+. 


1,7 Adelie 26000 62000 62000 62000 70000 12000 
1%... 20000 37000 58000 65000 81000 17000 
3%... 87000 105000 106000 10700 111000 86000 
3 hours after milking. Dilution 1-5000. 15°+. 
Wijeericd 10000 | 30000 30000 35000 40000 5000 
Let 5000 | 5000 15000 20000 25000 | 20000 
CAs 65000 85000 $5000 85000 | 90000 125000 


“Milk from dairy barn, 5-8-08. 
SAMPLE LXVI. 
3 hours after milking. Dilution 1-1000. 14°+. 


OG een 3000 6000 9000 9000 9000 | 3000 
1%.......| no colonies. 1000 2000 4000 5000 | 2000 
Soe 3000 7000 7000 7090 7009 10000 
3 hours after milking. Dilution 1-5000. 14°+4. 
Ovaresact | no colonies. 5000 5000 | 15000 20000 5000 
1%,......} no colonies. 10000 10000 | 10000 15000 10000 
%.......| no colonies, 15000 15000 15000 15000 10000 


Milk from grade barn, 5-9-08. 
SAMPLE LXVII. 
3 hours after milking. Dilution 1-1,000. 16°+. 


0% 50. 9000 15000 18000 18000 25000 14000 
Fase sts | 8000 16000 20000 22000 23000 7000 
3% 18000 25000 34000 35000 39000 36000 


| 


| 


48 hours. 


20000 
21000 
17000 


15000 
30000 
30000 
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SAMPLE LXVII.—Continued. 
3 hours after milking. Dilution 1-5000. 16°+. 


Germs per CC. 
Per cent 
of PAN Oy 37° C, 
Peptone 
2 days. 4 days. 6 days 8 days. 10 days. 24 hours 48 hours 
0%.......| no colonies, Broken Seemann sl cavckey.cvacheearawis!l Ssrcrate c=aeisaranstall lo asta araeeymeumas 15000 15000 
1% ......-{ no colonies. 20000 20000 20000 20000 5000 20000 
3%. Reotins 35000 50000 55000 55000 55000 30000 35000 


Milk from dairy barn, 5-9-08. 
SAMPLE LXVIII. 
3 hours after milking. Dilution 1-1000. 16°+. 


0%.......| 4000 5000 | 6000 27000 30000 41000 53000 

eae MO\COLOMIESS EH | seins toes os 2000 2000 2000 3000 13000 

3%... 36000 43000°'| 55000 56000 56000 38000 51000 
3 hours after milking. Dilution 1-5000. 16°+. 

0%.. sp moieoloniessn , |). s\itcsmicelterce.s Daas, OTe RUE [tat andy Meas j 5000 30000 35000 . 

Depa TN Ge onli: 10000 | 15000 15000 | 15000 10000 30000 

= 1 25000 40000 40000 40000 50000 50000 


Milk from grade barn, 5-11-08. 
SAMPLE LXIX. 
3 hours after milking. Dilution 1-1000. 16°+. 


ofp. eotoe 3000 7000 8000 13000 16000 6000 6000 

Ly iaeecoe 1000 4000 4000 5000 6000 2000 2000 

3%. Res 21000 26000 27000 30000 30000 12000 16000 
8 hours after milking. Dilution 1-5000. 16°+. 

O%ses. 5. 5000 15000 25000 35000 45000 15000 35000 

1%.......| no colonies, 15000 15000 25000 30000 20000 30000 

Bigidetee: 35000 50900 50000 50900 55000 55000 


Milk from dairy barn, 5-11-08. 
Last of first lot of Peptone media. 


SAMPLE LXX. 
4 hours after milking. Dilution 1-1000. 14°+. 


0%. 5000 27000 33000 35000 35000 10000 | 16000 

1%... 9000 36000 37000 43000 53000 10000 15000 

3%... 13000 17000 26000 26000 26000 13000 | 16000 
4 hours after milking. Dilution 1-5000. 14°+. 

Ofpeons--- 20000 50000 60000 60000 60000 3 30000 

WOjti 3 10000 30000 30000 30000 30000 20000. 25000 

eae 10000 10000 25000 25000 25000 5000 10000 


Milk from grade barn, 5-19-08. 
SAMPLE LXXI, 
4 hours after milking. Dilution 1-1000. 15°+. 


Oe tecier 56000 122000 127000 127000 127000 60000 93000 

17... nae 61000 114000 119000 119000 119000 74000 87000 

3%... 99000 105000 105000 105000 105000 88000 93000 
4 hours after milking. Dilution 1-5000, 15°+. 

Oontrenr « 60000 150000 155000 155000 165000 90000 100000 

Apter. . 55000 150000 150000 150000 150000 145000 160000 

3% 105000 120000 130000 130000 135000 105000 130000 


Milk from dairy barn, 5-19-08, 
19 
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SAMPLE LXXII. 


3 hours after milking. Dilution 1-1000. 14°+. 


Germs per CC. 
| 
Per cent 
of 21°. ¢, ST 46. 
Peptone. 
| [ 
2 days 4 days 6 days. | 8 days 10 days, | 24 hours 48 hours 
Ce Nr eee a ) eee tee ED Pree WP ERS HS eal Sewenyate Gey 
0% 18000 j 40000 42000 44000 44000 44000 44000 
1% 22000 44000 50000 ) 50000 53000 47000 52000 
% 43000 54000 54000 54000 54000 26000 53000 
3 hours after milking. Dilution 1-5000. 14°+. 
Waco 45000 50000 | 50000 50000 50000 50000 50000 
i VARS 20000 i 76000 | 7 75000 7d } 45000 7 
Cee 35000 | 40000 45000 45000 45000 40000 7. 
Milk from dairy barn, 5-21-08. 
SAMPLE LXXIII. 
3 hours after milking. Dilution 1-1000. 14°+. 
0% 126000 149000 | 159000 159000 | 159000 70000 90000 
1% | 119000 143000 145000 150000 150000 | 86000 87000 
3% 113000 117000 | 117000 =| 117000 117000 | 83000 | 85000 
3 hours after milking. Dilution 1-5000. 14°+ 
0%.. 130000 185000 215000 | 220000 =| 225000 100000 130000 
1 ee 110000 135000 135000 | 135000 | 135000 115000 120000 
3% 4S 120000 | 135000 145000 145000 145000 | 75000 100000 
Milk from grade barn, 5-21-08. 
SAMPLE ,LXXIV. 
4 hours after milking. Dilution 1-1000, 17°+. 
0% | 50000 50000 | 53000 53000 | 54000 | 18000 i 27000 
LOA. 42000 43000 43000 44000 44000 23000 39000 
| 48000 48000 | 49000 49000 1 49000 | 39000 i 44000 
4 hours after milking. Dilution 1-5000. 17°+. 
Aa | 55000 60000 60000 | 60000 | 60000 | 65000 | 80000 
1 Ree 45000 45000 | 60000 H 60000 65000 55000 65000 
gene stenal 50000 55000 55000 } 55000 | 55000 30000 49000 
Milk from grade barn, 5-22-08. 
SAMPLE LXXV. 
4 hours after milking. Dilution 1-1000. 15°+. 
0% 139000 140000 | 142000 | 142000 | 142000 | 111000 | 117000 
1% 134000 140000 | 146000 153000 153000 | 11400 125000 
3% 132000 132000 | 135000 137000 | 139000 | 121000 | 128000 
4 hours after milking. Dilution 1-5000. 15°+. 
0% 120000 | 155000 160000 | 165000 | 165000 80000 | 90000 
i AD ar 155000 175000 195000 | 195000 | 195000 125000 150000 
% 115000 125000 125000 125000 125000 130000 | 135000 
Milk from dairy barn, 5-22-08 
SAMPLE LXXVI. 
5 hours after milking. Dilution 1-1000. 11°+. 
ye 43000 48000 52000 | ~=—-53000 53000 | = 85000 | 83000 
A eae 55000 | 118000 129000 130000 134000 84000 i 87000 
3%....... ssooo =| «= 9000s |«=S (920005 =S 92000 ||~—S«92000 72000 | 90000 
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SAMPLE LXXVI.—Continued. 
5 hours after milking, Dilution 1-5000. 11°+. 


Germs per CC. 


Per cent 
0 212"; aye) (Cy 
Peptone. : 
2 days. | 4 days. 6 days. | 8 days. | 10 days. 24 hours. | 48 hours. 
Ooty | 45000 | 60000 7 75000 80000 80000 90000 
asc 40000 | 120000 | 125000 125000 125000 95000 100000 
BGA 105000 125000 | 125000 125000 125000 150000 | 155000 
Separated cream from dairy, 5-28-08. 
SAMPLE LXXVII. 
3 hours after milking, Dilution 1-1000. 13°+4. 
WA nceiereas | 19000 40000 | 44000 44000 | 44000 | 20000 35000 
1%. =) 22000 | 24000 25000 26000 | 26000 | 15000 | 20000 
%.. 13000 | 23000 32000 34000 | 35000 11000 23000 
3 hours after milking. Dilution 1-5000. 13°+4. 
(Ane | 15000 contaminated |.............- | Rinaeth sits SEEN Ibonbaoossesode 10000 | 15000 
Co: 15000 25000 30000 | 35000 | 35000 15000 40000 
by Fane | 5000 10000 10000 | 20000 | 25000 10000 45000 
Milk from grade barn, 6-1-08. 
SAMPLE LXXVIII. 
3 hours after milking. Dilution 1-1000. 14°+. 
(ARE ae 36000 49000 56000 58000 59000 | 42000 61000 
1a Rein 34000 40000 40000 40000 40000 35000 43000 
aUiene ae 41000 65000 65000 | 65000 65000 25000 37000 
3 hours after milking. Dilution 1-5000, 14°+. , 
OF sec. 2 -] 25000 40000 45000 45000 45000 | 50000 | 60000 
Wo riocin- | 25000 55000 60000 60000 65000 | 45000 | 55000 
3%: 50000 65000 70000 70000 70000 | 55000 | 65000 
Milk from dairy barn, 6-1-08. 
SAMPLE LXXIX. 
3 hours after milking. Dilution 1-1000. 15°+. 
ipod cab} 6000 15000 15000 16000 | 16000 11000 | 11000 
iY Pa 15000 27000 32000 32000 | 32000 16000 | 17000 
a! Aarne 6000 20000 | 23000 23000 23000 12000 13000 
3 hours after milking. Dilution 1-5000. 15°+. 
0%... 10000 ! 30000 30000 45000 50000 15000 20000 
1 40000 55000 65000 70000 75000 25000 35000 
3%. nocolonies | 25000 30000 35000 35000 15000 15000 
Milk from grade barn, 6-2-08. 
SAMPLE LXXX. 
8 hours after milking. Dilution 1-1000. 13°+4. 
Qc) 3 8 7000 s000. | 8000 8000 8000 14000 14000 
ee 11000 . 20000 25000 27000 28000 13000 13000 
3%.. | 2000 6000 11000 11000 11000 | 13000 17000 
3 hours after milking. Dilution 1-5000. 13°+. 
Oey. ed 25000 50000 50000 55000 55000 | 20000 30000 
1%.» Re 35000 40000 50000 55000 55000 | 45000 45000 
Dac 5000 15000 30000 30000 30000 * 20000 35000 


Milk from dairy barn, 6-2-08, 
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SAMPLE LXXXI. 
3 hours after milking. Dilution 1-1000. 14°+. 


Germs per CC. 
Per cent 
of 21° C. 37° C. 
Peptone. 
2 days. 4 days. 6 days. 8 days. 10 days. 24 hours. | 48 hours. 
0% 15000 19000 20000 21000 22000 15000 17000 
Mp. 7} 12000 23000 23000 23000 23000 27000 28000 
3% 11000 34000 34000 34000 34000 16000 21000 
8 hours after milking. Dilution 1-5900. 14°+. 
O%ssesnies 15000 35000 35000 35000 35000 20000 | 30000 
LOR e eens 15000 . 25000 25000 25000 25000 20000 20000 
Onan | no colonies... . | 25000 25000 25000 25000 | no colonies. 


Milk from dairy barn, 6-3-08. Last of new media. 


PEPTONE—FINAL SUMMARY. 


| Per cent of samples growing best in ' 
Temperature. 
0% 1% 3% 
ST OU Ce eles Tas ear RO Rote) dona Ralets: SRR raise. iis a «Sea aise eS 22% 6% 72% | : 
First lot. 
yA ne he Eee Ce PS ee ee eee 27% 64% 663% |) 
74 Wedel ON eee eh ER, Sie dea 8) RE RE Rie A ore P OR Ot IG 35% 38% 27% 
Second lot. 
BU EO a ye ato RP chee NS BRE, rctann A APSO. Svea Occ 35% 23% 42% 
FINAL SUMMARY OF TEMPERATURE. 
Per cent of samples growing best at 
ONTO OR SyeaOn Indeterminate. 
63% 9% 28% 
FINAL SUMMARY OF ACIDITY, LACTOSE AND PEPTONE MEDIA. 
Temperature. 
21°C: 37° C, 
[fae ae BR 
INTE nS ma PRPS ie OE RY re eh tad Genie SAS OR AL ABT? Sok HOON OAL { IOP alee 
1525 64 
| 20°7..| 10 
(nO Uines 15% 
1p cli ee 
PErAGEDIy OF LACHISO motets cisco Fic sic PB aU Ole AIS deces APRN eid ties iste sik APR Sess theists (ores 2 22 
By eae 15% 
4%...) 21 
0% ...|>- 22 
Pericentxot (repvoue— Lara lObcesc/aiits careers nieve clue slevensis tai MetoraleftMiis ettiwJe\e/s/ahsolatns o7<"n\a els) cis 1 6 
3%. 72 
0%. 35) 
Per cent: of Peptone—Second lot... oc .ciceccvas cossnpaccieciesiessn se sseeeeessbewtiv nas 1%.. 38 
3%. . 27 (i 
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COMPARISON OF THE GROWTH OF DAIRY GERMS ON WHEY, 
ORDINARY AND 4% LACTOSE AGAR. 


To check up the results obtained by plating the miscellaneous milk 
organisms, pure cultures of dairy germs (taken from butter), were 
grown on whey, ordinary and 4% lactose agar. 

Four per cent lactose agar was used in this experiment as it was 
found to support the growth of the milk. germs better than the ordinary 
(1%) lactose agar, at 37° C. The explanation for this is that the media, 
in the per cent of lactose, reaches more nearly the composition of milk. 

All media was made according to standard methods, and adjusted 
to 15° acid. 

Each germ was plated in three series and special care was taken 
to have like conditions for comparisons. 


METHOD. 


1. Agar streak cultures of each germ, 3 days old were used for 
making transfers. 

2. The 3 day culture was transferred to a broth tube and grown 48 
hours. 

3. <A loop transfer from (2) was made into 50 cc. of broth and 
grown 24 hours at 22° C. 

4, With a sterile pipette, 1 cc. of the 24 hour broth suspension was 
transferred into a 99 cc. dilution flask. (.06% salt solution.) 

Dilutions 1-1,000, 1-10,000, 1-100,000, 1-1,000,000, and 1-10,000,000 
were made. 

5. Each germ was plated on the different media from the last four 
dilutions. 

6. Plates were kept 7 days at 22° C. and counts recorded. 


COMPARISON OF THE GROWTH OF DAIRY GERMS, ETC. 


The germs D-L, A-S, VI c A, and IV ¢ B, are of the lactic acid 
type. The other germs, III b G, IV b D, III b C, VIII b E, and VIII 
b A are associative germs in milk and other dairy products. 

The counts are recorded as number of germs per plate. 
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SEVEN DAY COUNTS ON PURE CULTURES OF GERMS TAKEN FROM BUTTER. 


Media—Whey, Ordinary and 4% Lactose Agar. 


Dilutions. 
Germ. Media. 
10,000. 100,000. 1,000,000. 10,000 , 000. 
Ordinary: sc-+ aceiieecies 15,300 2,150 241 30 
WHT Maetic) iesi.20 cove teens ce Whey. e0ck hc bcemer 17,100 1,700 196 42 
Tia ChOSeNsorctereie oars erent 15,300 1,000 256 39 
; (im Ordinany.cn.cclesmiettcte 2,400 251 36 3 
A=Se (lactic): ut Ga. csc tear GONWiHOWnvechieeare eae ee 2,250 295 21 2 
lbactose tee racacictaccr 2,000 214 30 5 
QOrdinaryJasceceseee ee 19 1 OY Eee cael (ae trace acamee 
LINCO Cen ee Seon bceneeenaacae | Wihevissaace: cee atotes BROW oe cares coe-aycae sracaca i lvoe core ia obs ae evctore | adie teres ee 
LER CLOSE sete sratelsfele rarer ZOO) NER RAG oe eo ckileuectateet tales 1 
Ordinarysee-ee eee. 1,472 87 Pe RRR et 1 
Vases. time aeeens Wiheyis .- bsntek «ees 950 23 1D ee sR ae ee 
WA CbOSEs Aare este 1,750 100 12 3 
Ordinarya-ceasceose ne 1,700 = 216 $00) eee 
TS Gs Ae ene Moe Mente cee See yt ti sisinie eetoseieeiees 2,600 | contamination} contamination |.............. 
GACTOSE eels ecteteriaiats 2,200 256 OB || satorcesn ee rere 
{ Ordinary:;.2+---.«---- 100 82 Da PS emer 
Wi Hi Seaace aa gee ae. hunts Whey 
f Lactose 
{ Ordinary eee 13,731 1,782 222 10 
DEW (ECHO Rabie beaceosmecne WHEY see one teen one 13,134 1,980 Lost 25 
(ilbacteses= 5... eee aeseer| 15,622 2,442 215 21 
Ordinarynuesescen sees 1,782 178 6 2 
A=Si(lactic) sacs senasteen ate ke SWINE alee oeekre tare 1,914 208 22 3 
Tactose <i scecne cant 1,452 172 20 2 
| Ordinaryeee neo eee i nie ie rier eee RP Wee Pee PSE ob Sic 4daSs See 
NDC S Scnaba cas y oa poopecoe Wheyaiesihesteasee ns ULI Secranaeeczg « oncbeone teal ae oth avchera rece cors ral ola aLaue ete tater at 
Le Meactose sss cisate: otf tsseresil loam cath ss coceieve tate lik tects tale reece ee deece eevee ae eee ee 
| Ordinary............. 8,955 1,122 121 30 
Vie A syacrst consclsaine lbave dks Whey. bets one Matec 14,925 858 117 25 
Willgotoneciae ce ae eek 13/134 1,452 240 20 
ekOrdinanyecssss score. 1,188 | 152 14 2 
TALE} Cr Cee © Ral Servet es Mele Wileys seen seas heater 682 71a ait era on a Pee gee 8 ye 
Dactose-in.eeasamear 1,386 268 1 PAS ere emma © 
Ordinaryess gorsca cee cee ey Ree ee hee 1 Th Regier ret rene rhage RS ee TE 55 
AVATINSD wsertteteateasicts «crear -soccm AACN ae eee Cine acl AeA CAe Gate heme rn cam asmodHyU coon Soller ombocs 475°. 
TGA CHOSON «25 sis scacata fazctenos oi ave Mere sctuts eel Clea alana gale Geet rete ece = Ieee Tena Seeratetemees | ee aiessc ieee 
; Gee ee 16,716 1,188 197 32 
DEST UACEIO)Y . as42 rks erent: ye WDE Mer bhai tetne vetoes 15,522 330 185 16 
WaChOse cis). csi! oe eo 14,328 1,056 | 194 19 
fe Ordinary, secret tee | 2,508 55 | 34 | contamination 
PASS LUADTIC) erin tcotlele dtele-clans seats Wheysccsetrcccas pues 1,980 215 | 29 ae 
| eTpeelOseses cere rae ner 2,442 78 12 | contamination 
( Ordinary Did) ava saPerersce ets rarel ats lyerate rere airy; erate, al aN | eae eae eRe are 
IRCCS comecon once Incne eC | Whey. sciences Bi li aca si ctovosmensaigce Wal ealesete sie ee aia tral etre tee eee tens 
BACH Scosche! sim ayavare elle vtatoas ate elesa oracelt ae ic cick eles oigietal azatete etelctyr sua Oi lotaitteinyaneyatCe apenas 
; Ordinary 1,124 72 12 1 
LIVED EU eet etanii es pe arene ote aeons Heyonscscese eee 3,102 67 SA ate teisie tikastivctnatte 
i Dactoses neste sce sciesias 1,176 22 NS) tone cee eee ate 
Ordinary..............| 1,782 18 7 1 
Lae ea eee co a ae ae, IN dane <7 27% eet Lh a ees 
ACUOBGE sot sits tients 2,574 Dalat do ites acne es | sole sce tate 
| Ordinary.............. 112 4 | 16 1 
UTA i aeotten: ete verre cs <icnile ss SU ANVOWR cent aed ais eevee lide aR eee |\Seas Pattee) eelsisets | Do ate cians Sh 
l hactase esse. acts ech Ds)\, wissoa‘are ot pratese'al| shale coelaie’e eecaeehy | elma ta 
i Vis be meee: {ee ae 
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SEVEN DAY COUNTS ON PURE CULTURES FROM BUTTER.—Continued. 
Dilutions. 
Germ. Media. 

10,000. 100,000. 1,000,000. 10,000,000. 
Ordinaryaesaee ener 10,150 1,122 150 14 
Dali (laatie) as. 3 sancti « srs Wihleye asses onteernt j 12,530 1,650 224 33 
Lactose. ac fscecaecesk 7,164 990 176 21 
{ Ordinary.... 4,179 660 65 3 
NE SIULACEIC) Petes. acyclic isiasc oats | AWA (ea eee Bo seer teen 4,179 528 45 5 
hactose. ct wrekoon one 4,760 462 48 1 
Ordinarysjccnse.e. ae 153 7 Pi een eerie torn 
VDE PAM Cyellow))...5 in: '= + ereheie leeWihG Varner py Asmieciiscl 25 2 Ll Saat: Sobeeee 
We eR CLOSES <rctarctetereslare «irs 100 6 LSA ee aerate ele 
Ordinary. ejeks opie 13,250 1,000 198 20 
Dali (actic) er: vai. cece ntss hs Wihey inne etcmate occ 14,850 800 100 19 
| ThACLOSC Lest .ck ospaiticiots 17,100 ie 207 17 

it iak@ndinaryseeace: <ooetas 3,600 | contaminated 37 | contaminated 
JAS) (VEEN Rae Rope ee Neyo Seer aes 3,600 31 1 
Tole MUA CLOSE aea.tetenatsiel isla siete 3,150 375 43 9 
Ordinaryae-coe os tres 17,550 3,600 450 26 
Wil CY (ECIO yercuagospodenase hh iG Geb se croc cmomece 22,950 2,250 300 29 
GR CbOROn selenite 21,600 2,250 400 40 
f Ordinary: -. 520.420 OWI hs Eo SI te cha ol | Eee Aaa MRS [ac a Re a 
SUV CHES (UACKIC)s serterssrseiatens sue. Witeyoene era: ALB lees. Ste mearet oe Real tc evarcheracs see Tareborelllertnten ator eaarane 
{ A CtDSE Yn «diye ae scetsioents PB el ek cine is 5 te Le a eC Oe La an nae OR cr 
QOrdinaryan-ee. sere 10,800 1,540 127 19 
1D = WET IO)eoeeeretreaae¢ eomaen AWE Varo sieayesrerrael eines 11,250 1,750 158 13 
Mactosescce vec. cies locks 11,250 1,100 163 20 
Ordinanyeatemeeneee : 3,600 800 62 7 
PAE Ou LACUIC) sates opt cise oe.ctors eee iWiheyceercutnre states 2,250 500 75 2 
Wertosenceitet. teeta ers « 4,950 800 63 5 
Ordirtsinyeon eects 11,700 700 208 1s 
Wire AULA GhIC) crt atas tease sieicie SWIG yiticretcteran che cnetersvats 14,850 300 218 14 
INCUORC\arc a's cise rarecetelers 13,500 350 180 19 
Ordinanyanwecceecne 6,300 1,650 58 7 
TViCHB (aChiey SF. oo ce besciies « AWINE We nce eahore tate 6,300 200 61 3 
Tiaebosesacnan coker elas 5,850 300 82 12 
| 2 e 
if Mndinaryeeee ase eane 16,119 | 3,564 250 1s 
IDET (ETH) be eae ee cigeR res MPWIRE YOM ie Necktie: 20,298 2,574 180 10 
ebaobosen, <c atesras cesar 24,283 | 2,244 257 20 
f Ordinaryssss.ee nee: 4,536 | contaminated ! 30 1 
/ NES (AETV haste OCS ORO POGICcaE WME eo arereo mice tevaren ion 3,240 256 | 29 3 
l Pactose nets: deck heen: 3,240 | 288 | 29 1 
| Ordinarye).).asceee ee: 7,164 | contaminated 17 2 
DVecpea(acbicls tas onsets: WIRE YE oi catureateltgce } 5,970 62 9 5 
(PEIGAGEORE: ocr cts xericcleee = 11,348 | 100 19 6 
| Ordinary... i 29,850 | (cont.) 3,582 | 462 45 
Ven GeAS (IRCLIC) Saale sfe.creetetrietn.c Wihleyantin wticrarean cick 37,611 2,388 382 30 
(QTiNChORe sea. <5 hts aes 26,268 2,388 | 326 35 
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RESULTS. 
Lactic Germs, Associative Germs, (not lactic.) 
D-L. A-S. VI cA. IVc B. III b G. IVbD. IIIb C. VIII b E. 
*W (9) L L (0) 
L W WwW O+L O+W L O+L O 
0) O0+W O O O 
WwW Qn Nardi tea cloves Shea ole 5 clare Sictdca Gtere cial ois SHS es ctarerwie alla ore oyu o lao teae eae eta oreo ones ee Le 
L W+L 
L Qin 3 cal csaceteeaicinesl ak seeds bab cece te ler careeoe en mel | SSNS ere ano tic ae eee oe eee eee 


*Q-=ordinary agar; W, whey agar; L, 4% lactose agar. 
COMPARISON OF GROWTH OF DAIRY GERMS, ETC. 


The lactic germs grow equally well on ordinary and on lactose agar 
while the associative germs prefer the ordinary agar. However the re- 
sults are not especially marked in either case. 


REPORT OF THE HORTICULTURIST. 


To the Director: 
Sir:—I herewith submit the following report of my work as horti- 
culturist for the past year. It may be summarized as follows: 


The South Haven Sub-station. 
Cooperative Experiments. 

Consultations upon Horticultural Matters. 
Correspondence. 


Po bop 


SOUTH HAVEN SUB-STATION. 


During the year the charge of the station has remained in the hands 
of Frank A. Wilken and a general report of the work performed during 
the growing season of 1907, was given in a bulletin submitted early 
in the spring. 

For the most part, everything is in excellent condition although, as 
stated last year, the freeze of October, 1906, killed back the most of 
the grapes and bush fruits and destroyed the young peach trees and 
some of the Japanese plums. However, the apples, plums, pears and 
cherries escaped with little, if any, injury and are looking well. The 
plantation was made largely with the idea of testing the value of the 
different varieties and as only two trees of a kind were used, it has 
not been possible to carry on any very definite experimental work along 
other lines. Two years ago, however, plantings of apples, peaches and 
- European and Japanese plums were made for the purpose of testing 
and comparing merits of tillage and mulching for these fruits, using 
various modifications. All of the trees are making a good growth but 
it is as yet too early to reach any definite conclusions. 

Spraying. In addition to the general spraying of the trees which is 
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carried on along lines shown by previous experiments to give the best 
results, a series of experiments have been taken up to test the value 
of sulfur-lime mixtures as fungicides. The test included not only 
a trial of some of the commercial brands now upon the market, using 
them at the rate of one part to fifty parts water, but we are com- 
paring them with a home-made mixture containing three pounds sulfur 
and five pounds lime in fifty gallons. These are being used upon all 
kinds of fruits not only to test their value as fungicides, but to see 
what effect, if any, they will have upon the control of plant lice, scale 
insects, curculio, codling moth, ete. While this remedy is not pleasant 
to apply when used at the above strength, it is comparatively inex- 
pensive, particularly if it serves the double purpose of fungicide and 
insecticide, and its use should be adopted as a substitute for Bordeaux 
mixture and arsenicals. 


COOPERATIVE EXPERIMENTS. 


An increased amount of attention has been given to cooperative ex- 
periments with various fruit and vegetable crops in different parts of 
the state. These may be classified as spraying, fertilizer and cultural 
methods. 

Spraying. As a result of experiments carried on for a number of 
years, we have demonstrated conclusively that apple scab and codling 
moth can be readily controlled by spraying. For many years it has 
been claimed that no benefit can be derived from the spraying of apple 
trees unless the work is done within ten days after the petals have 
fallen as the calyx will be closed, thus making it impossible to place 
any of the poison inside the calyx, hence later sprays could not prevent 
the entrance of the codling moth larva. So far as the codling moth 
itself is concerned, we are never greatly impressed with the benefit of 
this first application as the larvae does not appear until from three 
to five weeks after the petals have fallen and in the case of most 
varieties, it is difficult to deposit any of the poison in the calyx during 
the first week after the petals have fallen as the filaments of the stamens 
fill the tube. We would, however, emphasize the importance of spray- 
ing at this time, with Bordeaux mixture and an arsenical in order to 
coat the fruit and leaves, to prevent both the attack of fungi and apple 
scab and to destroy such leaf-eating insects as may be upon the trees. 

So far as the codling moth is concerned, however, the application 
made two or three weeks later has been found even more effectual. The 
eggs of the first brood are almost entirely deposited upon the leaves 
and as the small fruits are always several inches away, the larvae must 
feed upon the leaves before reaching the fruit. It will also generally 
be well to spray the trees two weeks later for the apple scab, as well 
as for any belated larvae of the codling moth. The value of one or 
two applications in August for the control of the second brood has also 
been brought out during the year, as where the trees were thoroughly 
sprayed during the first half of August very little injury was done, 
while trees that did not receive attention at that time, although 
thoroughly sprayed during May and June, suffered seriously from this 
insect. While one application in August has generally given good re- 
sults, in some cases where serious injury has been done by the codling 
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moth in previous years, a second application has been found quite 
profitable. Whether Bordeaux mixture should be used in either of the 
August applications depends largely upon the season and upon _ the 
varieties. If the orchard consists largely of kinds that are injured 
by apple scab, it will certainly be well to use Bordeaux for at least 
one application in August, and all varieties will be sufticiently benefitted 
to make it worth while in seasons when the weather is cold and wet. 

The above conditions also materially affect the number of applica- 
tions that should be given during a season. It has been demonstrated 
that the trees should be sprayed just before the blossoms open and 
not less than three applications should be made later in the season. 
In addition to this, many of our best growers are convinced of the im- 
portance of making one, if not two, of the later applications mentioned 
above. For cherries and plums our experiments show that three ap- 
plications can be made to advantage, one just before blossoming, and 
two others after the fruit has set, at intervals of two weeks. In the 
case of the early varieties of plums that are subject to the brown rot, 
the use of one or two sprayings of sulfur-lime solution (3 Ibs. sulfur 
and 5 Ibs. lime in 50 gals.) at intervals of ten days, beginning just 
before the fruit colors, or earlier if the season is favorable to the rot, 
will do much to hold it in check. In the case of peach trees it will be 
well, especially in case of varieties subject to the attack of leaf curl, 
to spray them with copper sulfate solution (2 Ibs. in 50 gals. water) 
three or four weeks before the blossom buds open. If the work is 
thoroughly done, this will entirely prevent the injury that often results 
from the attack of this disease. 

When curculio have been troublesome, or the fruit injured by scab 
and other fungous diseases, it will generally be well to spray a week 
or ten days after the petals have fallen, but care should be taken to 
use very weak Bordeaux mixture as otherwise the foliage will be in- 
jured. As a rule, not more than two pounds of copper sulfate and 
three or four pounds of lime should be used in fifty gallons, adding 
two pounds of arsenate of lead to control the curculio. 

In the case of varieties subject to the attack of brown rot and scab, 
the application of weak sulfur-lime solution can be made as suggested 
for the same trouble upon the plum. 

For the control of insect diseases of the pear, the treatment required 
has been practically the same as for the apple except that there has 
been, as a rule, less need of the August applications and then, of course, 
only upon the winter varieties. Some varieties of pears, such as Flemish 
Beauty, have been almost ruined by apple scab where the trees have 
been allowed to go unsprayed. In such cases, very careful attention 
to the spraying must be given and one application must be made as 
late as possible previous to the blossoming and two others should fol- 
low the dropping of the petals at intervals of ten days. 

Particular attention has been paid to experimental work with grapes, 
as for a number of years serious losses from black rot have been ex- 
perienced in the vicinity of Lawton. It has been demonstrated that 
this disease can be very largely controlled by spraying with Bordeaux 
mixture. Last year in a number of instances the grapes from sprayed 
vineyards were sold at $150 to $200 per acre while the crop from un- 
sprayed vineyards growing under similar conditions was entirely de- 
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stroyed by the black rot. The same formula as for apple orchards (4 
Ibs. copper sulfate and 6 Ibs. lime in 50 gals. water) has been used 
in most cases and has given excellent results. 

For vineyards of bearing age, from fifty to sixty gallons per acre 
are commonly used but, especially after the fruit has set, it is desirable 
to use from sixty to eighty or even one hundred gallons per acre, using 
a power outfit which w ill carry a high pressure, and driving slowly. 

For the spraying of viney ards there are several outfits now upon the 
market that are giving good results. While the Vermorel nozzle answers 
fairly well for this purpose, more or less difficulty is experienced owing 
to the clogging of the nozzle because of the small orifice, and to lessen 
the trouble from this source it has been found well to use one “Friend” 
or “Mystry Jr.” nozzle for the center of the trellis with a Vermorel 
nozzle above and below. 

The spraying can be greatly aided by taking pains to clean up the 
vineyard. All of the mummied and rotted fruit should be removed from 
the vines when they are pruned and the prunings should be burned. 
It also assists in controlling the disease if the vineyards are plowed as 
deeply as possible, taking pains to bury the leaves and rotted grapes, 
if possible before the growth has started. As the tendrills which re- 
main upon the wires are also a source of contagion, it will aid materially 
if these are burned or cut off from the wires. 

As soon as the pruning and tying of the vines has been completed, 
the vineyard should be sprayed, using copper sulfate solution (2 Ibs. 
in 50 gals. water) taking pains not only to thoroughly soak the vines, 
_but the ground beneath. 

As a rule, it will not be necessary to use Bordeaux mixture until 
just before the blossoms are ready to open, at which time a thorough 
application should be given, but if the rot has been very troublesome 
in previous years and if the weather is favorable for its development, 
a spraying can often be given to advantage when a growth of twelve 
or fifteen inches has been made. As soon as the fruit has set and has 
reached the size of small peas, another spraying should be given and 
this should be kept up at intervals of ten days to two weeks until July 
20. If the rot is still troubling and conditions favor its spread, one 
or two later applications, using either soda Bordeaux or a weak solu- 
tion of copper sulfate (1 lb. to 150 gals. water) can be given. 

As a rule, five applications of Bordeaux mixture will be sufficient 
to hold the black rot in check and also prevent the attack of mildews 
and other fungous diseases and as. this can be made at a cost of about 
$1.00 per acre for each application, including the labor and material, 
it will be found a very profitable operation in sections where the rot 
has prevailed. That this has been found the case at Lawton can be 
shown from the fact that while only two or three persons sprayed their 
vineyards in 1906, the number increased to ten or fifteen in 1907 and in 
1908 it is reported that at least 125 power spr aying outfits have been 
sold in that section alone and that 75 to 90 per cent of the vineyards 
are being sprayed. 

It is probable, however, that many will not secure satisfactory results, 
as it generally takes two or three years for a person to learn how to 
spray so as to get the best results, the difficulties being in part a lack 
of care in making the mixture, or, more often, a lack “of thoroughness 
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in making the applications, or failure to make the application at the 
proper time. 

It is now recognized that spraying is in no way a cure for the dis- 
eases and as it must be used as a preventative only, the importance is 
recognized by all of beginning spraying before the disease has ap- 
peared and then making sure that not only the fruit but the foliage 
is at all times covered with the spray mixture. 

For several years serious losses have been experienced from rose bugs 
by grape growers in the lake shore districts where the soil is of a sandy 
nature. Attempts have been made to control them by the use of Paris 
green and other poisons but from the fact that the principal injury 
is done to the blossoms, it has been.found impossible to destroy them 
in this way, especially as they seem to avoid the parts covered with 
the poison. Hand picking has been resorted to in many cases but it is 
very expensive and when the insects appear in vast numbers, as is often 
the case, serious injury is often done to the crop before they can be 
destroyed in this way. The use of arsenate of lead has given better 
results as it is possible to use a greatly increased amount of arsenic 
and in this way the insects are poisoned before very much harm has 
been done, but even with five pounds of arsenate of lead in fifty gallons 
of water, it sometimes happens that the insects are so numerous that 
a large portion of the crop is destroyed. 

During the year we have been experimenting with arsenate of lead 
used at the rate of five pounds in fifty gallons together with one quart 
of molasses. The insects prefer this to the blossoms and as they sip 
up the sweetened water they take in the poison and are destroyed 
with less injury to the plants than when poison has been sprayed upon 
the portions they are eating. 

A much cheaper remedy and one that is nearly as effectual is made 
by substituting arsenite of lime for the arsenate of lead. This is pré- 
pared by dissolving the arsenic by boiling one pound of arsenic and 
one pound of sal soda in one gallon of water until the arsenic has been 
dissolved. This is then diluted to five quarts and one quart of the 
solution, one pound of slaked lime and one quart of black-strap 
molasses used with fifty gallons of water. 

We have also been carrying on quite extensive experiments to discover 
the value of arsenate of lead as a substitute for Paris green and other 
arsenicals and have been well pleased with the results. The better 
brands contain about sixteen per cent of arsenious oxide or about one- 
third as much as is found in Paris green. Hence if one pound of 
arsenate of lead is used for fifty gallons of water or Bordeaux mixture 
it will furnish the same amount of arsenic as will be provided by five 
ounces of Paris green, which is about the usual amount used. Arse- 
nate of lead, however, has the advantage of being practically insoluble 
and hence it is possible to use a much larger amount if needed and 
we have found that it is generally well to use one and a half to two 
pounds for fifty gallons for most insects. There are cases, however, 
when four or five pounds may be desirable. Arsenate of lead also has 
the merit of being very adhesive and when thoroughly applied to a 
tree the occasion for repeating the application will be much less than 
when Paris green, which readily washes off, is used. In fact, considering 
the arsenical alone, it is possible to lessen the number of applications 
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required for a crop fully one-third by using arsenate of lead in place 
of Paris green, but as it is necessary to keep the growing portions of 
the plants covered with a fungicide to prevent the attack of various 
diseases, this will make but little difference in actual practice except 
that the efficiency of the fungicide will be greatly increased. 

Fertilizers. During the year we have been carrying on a large num- 
ber of experiments with fertilizers upon apple and peach orchards, 
vineyards and strawberry plantations. For the most part we have re- 
lied upon various combinations of nitrate of soda, acid phosphate, dis- 
solved bone and sulfate of potash. These have been applied to the 
crops in such a way as to determine the needs of the soils and of the 
particular crop. Some of the plots received a mixture containing com- 
binations of three elements while others were given combinations of 
two of the materials, and still others received the elements singly. 

While the results have varied somewhat with the different crops and 
upon soils of different kinds and conditions, a mixture containing 100 
to 150 pounds nitrate of soda, 200 to 300 pounds sulfate of potash 
and 500 to 600 pounds of acid phosphate has given good results when 
used at the rate of from 300 to 500 pounds per acre. For some crops, 
such as potatoes, a considerable larger amount has been found profit- 
able when the soil contains a fair amount of humus. Often with the 
use of a liberal amount of stable manure the addition of sulfate of 
potash and acid phosphate has so increased the crop as to give a very 
profitable return for the fertilizer used. 

Cultural Methods. The experiments undertaken at the South Haven 
Sub-station to show the comparative value of tillage and mulching for 
orchards have been duplicated in a number of places. The experiments 
are generally arranged in four groups, one plot being given clean cul- 
ture, a second clean culture with a cover crop sown about the first of 
August, a third plot heavily mulched with straw and a fourth plot has 
a similar amount of stable manure added to the straw mulch. The 
annual growth of the trees in each plot has been recorded and a record 
is kept of the crop produced. 


CONSULTATIONS UPON HORTICULTURAL MATTERS. 


Letters are received regularly regarding the best methods of handling 
orchards and fruit plantations and various horticultural crops which 
it is not possible to answer in a definite manner without knowing 
something of the local conditions. As my work as State Inspector of 
Orchards and Nurseries and in overseeing cooperative work frequently 
takes me to different parts of the state, I have made it a _ practice 
to arrange to inspect such premises when conditions seem to make it 
desirable and have thus been able to offer more definite advice. In many 
instances I have been able to locate troubles that were not suspected 
by the owners which, of course, would not have been possible had 
reliance been placed only upon letters received. 


CORRESPONDENCE. 


During the year several thousand letters of inquiry, many of which 
enclosed specimens for examination while others related to the adap- 
tation of various parts of Michigan for fruit culture, or asked for advice 
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as to methods of handling fruit and other crops have been received, and 
to give this correspondence proper attention has taken a large amount 
of time. 

In carrying on cooperative work it has uot been possible to secure 
as definite results as might be wished because, as a rule, the parties 
upon whose premises the experiments are conducted, although interested 
in the results, are generally too busy at the time the crops are har- 
vested to give the desired attention to weighing and noting results 
secured from the different plots. In order to carry on the work to the 
best advantage, several assistants who could keep a careful oversight 
of the experiments and then, as they would not only have these results 
available for the purpose, but would be well informed upon the methods 
that are being used to secure the best results, they could be used to 
advantage in sections of the state where they were in charge of the 
experimental work as lecturers at farmers’ institutes and other gather- 
ings. I trust that some such provision can be made for the coming year. 

Respectfully submitted, 
L. R. TAFT, 
Horticulturist. 
Kast Lansing, June 30, 1908. 


. 


REPORT OF THE CHEMIST. 


Director R. S. Shaw, East Lansing, Mich.: 
Dear Sir:—I submit herewith a brief report of the work of the 
chemical division for the year ending June 30th, 1908. 


CHANGES IN THE STAFF. 


On October Ist, 1907, Miss Dorothea Moxness, who had*been an 
efficient assistant in this division for a year and a half, resigned to 
accept a more profitable position jin industrial work. In filling the 
vacancy it was desired to get a man of broad general training and one 
with some experience in research work. In conformity with these 
views the position of Research Assistant was created and Dr. S. L. 
Jodidi appointed to fill it. 

Dr. Jodidi began his duties at the station February 1st, 1908, and I 
can unqualifiedly speak in the highest terms of praise for his effici- 
ency and deyotion to the work. 


ADAMS FUND. 


The work undertaken under the Adams fund has been confined to 
a study of the agricultural value or availability of the nitrogen in 
peat. 

About one-seventh of the State of Michigan consists of swamp or peat 
lands, the greater part of which is not used to any extent for agricul- 
tural purposes. 
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When it is considered that the dried peat contains from 2 to 4% 
of nitrogen and in some cases as much as 5 or 6%, it will be realized 
that a valuable source of nitrogen is right here at our hand. But 
the question is, how can it be made available? 

In order to better understand the problem in hand it was thought 
best to first determine in what forms the nitrogen is present in the 
peat and with this narrower problem Dr. Jodidi has been busy. No 
definite conelusions have been reached as yet. 

Other lines of work looking to the utilization of the peat will be 
undertaken as soon as opportunity permits. 

During the past winter an experiment was undertaken in the green- 
house to determine the availability of the nitrogen of dried peat for 
growing crops. Three crops possessing different feeding powers were 
selected for the test, namely: oats, peas and carrots. The chemical 
work has not been completed, consequently, it is not possible to give 
any data of the experiment at this time. 

It was found necessary to discontinue our work on the availability 
of the phosphorus compounds in the soil during the past year but it 
is hoped to take this work up again in the fall. 


HATCH FUND. 


During the past winter we were called upon by the agronomy division 
to determine the protein in more than 400 samples of corn that were 
used in the work on corn breeding and selection. This led to a con- 
sideration of the variation of the protein in the individual kernels of 
the same ear. It has always been supposed that the protein content 
of the kernels of a single ear was uniform or at most, varied only 
slightly. The results of our investigations showed variations as great 
as five per cent between kernels on the same ear and in close proximity 
to each other and that variations as great as two and three per cent 
are very common. It is desired to continue this work still further 
during the coming winter. Mr. C. B. Collingwood has performed the 
work in connection with this investigation. 

The fertilizer experiment begun last vear in conjunction with Mr. 
Sackett of the bacteriological division on the Howarden farm at 
Ndwardsburg, Mich., is being continued during the present season. Mr. 
A. R. Potts has rendered very valuable service in looking after the 
practical end of the experiment. The soil is responding to fertiliza- 
tion and liming and very interesting results were obtained this year 
on the clover plots. The original plan of continuing the experiment 
five years before making a report will be carried out. 


FERTILIZER INSPECTION. 


The results of the fertilizer inspection for 1907 revealed the fact 
that a few companies were apparently not making any effort to have 
their goods conform with their published guarantees. No prosecutions 
were made however but the publication of the results in the bulletin 
served to call the attention of the consuming public to the shortages 
and in many instances settlements were made upon the results of the 
station’s findings. 
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In closing this report I wish to bespeak my thanks for all who have 
assisted in the work of the division during the past year. 
Respectfully submitted, 
ANDREW J. PATTEN, 
Chemist. 
East Lansing, June 30, 1908. 


REPORT OF THE ENTOMOLOGIST. 


Director R. S. Shaw: 

Following is a brief report of the work of the Division of Entom- 
ology during the year ending June 30, 1908. 

One bulletin was issued during the year, viz.: No. 251, dealing with 
insects, either new or of special ‘interest, which have recently appeared. 

The correspondence has grown to such a bulk as to require a very 
considerable proportion of the time of the writer, especially during the 
summer months. There is a steady stream of queries sent in by far- 
mers, fruit men, millers, market gardeners, housewives, foresters, owners 
or keepers of ornamental plantings and green-houses, etc., which queries 
the writer is always glad to answer so far as his ability permits, since 
they serve to strengthen the bond between the station and the people 
of the state. 

Several pests have made their presence felt rather more than ordi- 
narily. First, the oats thrips which took advantage of the late, cold 
spring and subsequent dry, hot spell, to multiply in an astonishing 
manner, to the serious detriment of the young oats. 

Rose-chafers were abundant and managed to do much injury. An 
attempt to control by spraying with lead arsenate was made near 
Decatur. The success of the experiment is related in bulletin 251. 

A new gooseberry pest with habits similar to those of the goose- 
berry fruit-worm has appeared and done severe injury to the goose- 
berry crop. We managed to rear the adult and hope to get the life 
history this year. 

Short trips have been made to various meetings of societies of a 
scientific or applied nature, such as the Michigan Academy of Science, 
the State Forestry Convention and County Horticultural Clubs. 

A trip was made to the region west of Saginaw to investigate bean 
troubles and one to Big Rapids to look into cucumber difficulties. Also 
a short trip to Paw Paw to look into the case of a beetle (Anomala) 
which was feeding on young apple trees. 

These trips often result in bringing to the attention of the station, 
something foreign to the original objective but sometimes vastly more 
important. 

The division has entered into cooperation with the Bureau of Entom- 
qlogy of our National Department of Agriculture in an experiment 
to determine practical methods of combating the tamarack saw-fly, 
which is at present doing enormous injury in the north. In pursuance 
of this work the writer made a two weeks’ trip to the northern part 
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of the state in company with Dr. A. D. Hopkins, chief of the division 
of forest insects of the bureau of entomology. On the trip many points 
in the life history, previously in doubt, were settled besides bringing 
to light much loss of timber from other insect attacks. 

Two SS borne by the Adams fund of the station are now under 
way, viz.: A study of insect diseases, or more exactly, a study of fungi 
which causes diseases among insects, preferably epidemic diseases. 
The immediate reason for this was an attempt to control forest pests 
by such diseases since sprays are not practical under forest conditions. 
A number of such fungi obtained from the dead bodies of insect victims 
have been studied and their life-history followed from germination to 
fructification and two, found on tamarack saw-flies, one in America 
and one in England, have been grown in quantity in, order to make 
an attempt to scatter the disease widely this summer through the 
infested region. 

Another project soon to be under way is a careful study of the man- 
ner in which insecticides kill insects. This will require very careful 
investigation extending over a period of years and to carry on this 
work, Dr. G. E. Shaffer of Cornell University has been engaged. 

The Insectary, a greenhouse which was so kindly added to our equip- 
ment last fall, has proven perfectly satisfactory in every respect. A 
number of species of insects have already been bred and during the 
present season the number will be limited only by the time at our 
disposal. 

Mr. Z. P. Metcalf has been a very able assistant during the past 
vear. He came in September and left about the middle of June, hav- 
ing secured a much better paid position in another state. Mr. Yothers, 
of Idaho Agricultural College, has been engaged to fill the place. 

Respectfully submitted, 
ROH. PETE, 
Entomologist. 
East Lansing, June 30, 1908. 


REPORT OF THE VETERINARIAN. 


Professor R. S. Shaw, Campus, M. A. C.: 


Dear Sir:—I have the honor to report as follows: As consulting 
veterinarian of the Experiment Station, I have made one trip to West- 
wood during the period in which Mr. Potts was in charge of the feed- 
ing experiments at that place. I have conducted fifteen postmortems 
upon animals submitted to the Experiment Station or to me as veteri- 
narian, for analysis, and have examined twenty-two samples of tissue, 
forage, stock foods, ete., likewise submitted for information. 

The correspondence of my portion of the station work has been fairly 
heavy, at times extremely so, and I hope that it may be more satisfac- 
torily handled and recorded by stenographic assistance during the en- 
suing year. 

IT am unable to report the presence of any grave outbreaks of disease 

21 -: 
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within the state, but from the correspondence and specimens received, 
there seems to be a great deal of trouble among sheep from verminous 
diseases. These disorders are in the main of common occurrence among 
sheep, and are readily recognized by veterinarians. Their existence in 
harmful degree in certain localities seems to depend upon the lack of 
information of sheep owners regarding methods of prevention and upon 
especially favoring conditions upon their premises for the development 
of such outbreaks. 

While the knowledge of sheep diseases is still mueh abridged and 
much may be learned through experimental efforts, I feel that the 
station is not at present provided with facilities for the work, and 
would not ask its adoption, I believe however that much good would 
be derived by stock owners from a bulletin describing the common dis- 
eases of sheep, and the methods by which they are successfully dealt with 
at present. 

Respectfully submitted, 
L. M. HURT. 

East Lansing, June 30, 1908. 


REPORT OF MICHIGAN WEATHER SERVICE FOR THE BIEN- 
NIAL PERIOD ENDING JUNE 30, 1908. 


The work of the Michigan Weather Service during the past biennial 
period has been carried forward on lines very similar to those of 
preceding years. The principal work, outlined by law, is the collec- 
tion and compilation of meteorological statistics and the dissemination 
of forecasts, frosts and coldwave warnings. The service has in opera- 
tion a total number of 118 cooperative, or voluntary stations, at which 
daily readings of the thermometers and rain gage are made and a 
record kept of the prevailing wind direction, general cloudiness and 
other meteorological phenomena. 

The state is fairly well covered with stations so that almost any 
locality can secure records, which, if not taken exactly at that place, 
are from some place nearby, are fairly representative. The value of 
these records is becoming more apparent every day. It is a matter of 
much interest and great importance to note the variety of uses to which 
they are put. Perhaps one of the most important businesses now call- 
ing for much meteorological data is the water power, which is being 
developed throughout the state. It is only in recent years that the 
commerical world has come to recognize and utilize the enormous 
possibilities latent in the fast, fairly even-flowing and numerous rivers 
of the state. This is particularly true in the Lower Peninsula. Very 
few states in the Union are so favorably situated as regards water- 
power possibilities. 

One of the most important items of consideration in the development 
of any water-power plant is a long rainfall record, and this office has 
answered almost innumerable requests for rainfall data in all parts 
of the state which will have a bearing on the water-power projects 
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both in operation and contemplated. In no other way could the 
weather bureau have aided these projects so effectually as by the long 
series of observations that it has prepared at very little expense during 
the past twenty years. 

Cities and villages are constantly calling for rainfall data in con- 
nection with their public works, especially sewer systems. The medical 
profession is using all of our records, especially temperature, precipita- 
tion and cloudiness. The manufacturers, spurred on by a keener com- 
petition, are considering the effect of the different phases of climate 
on their product, and, altogether, the Weather Service is finding itself 
a very important source of information. 

The observers’ work is done by a corps of cooperating observers who 
perform their services voluntarily and without any remuneration other 
than the publications that this office can send them. The work of 
the voluntary observers, as a whole, is very satisfactory, prompt and 
intelligent. The administrative work of caring for this large corps 
of observers is considerable. One phase of it is a constant course of 
instruction, because the personnel of the observers is changing, more or 
less, constantly. The various stations must be kept fully equipped 
with serviceable instruments and the stationery used in connection 
with observation work. On the other hand, an immense amount of 
labor is necessary in collecting, carefully checking and compiling their 
reports so that they can be easily referred to. 

In the distribution of the daily forecasts and the occasional frost 
and coldwave warnings a great advance has been made in the past two 
years, due principally to the rapid extension of the telephone to the 
rural districts. By a system of cooperation with the principal tele- 
phone companies throughout the state our forecasts are regularly de- 
livered to over twelve hundred exchanges, from which radiate thou- 
sands of farmers’ telephone lines. By this system any farmer who 
has access to a telephone can secure the forecast every morning about 
ten a. m. by simply calling up central and asking for it. This is not 
only true for the farmer, but for any telephone subscriber. Through 
this telephone cooperation the weather bureau forecasts are at the dis- 
posal of over 140,000 subscribers in Michigan. 

The rural mail delivery has not proved a satisfactory means of dis- 
semination, principally because most of the rural mail carriers leave 
on their trips between 7 and 8 a. m., while the weather bureau fore- 
cast for “tonight and tomorrow” is not available for issue until about 
9 a.m. While the telephone, at present, does not reach as many as 
the rural mail delivery, it is a more satisfactory method of distribu- 
tion on account of its involving much less labor and expense. The 
rapid extension of the rural telephone lines indicates that it will not 
be many years before nearly every progressive farmer has a telephone 
or access thereto. 

The weekly, monthly and annual publications of the service have 
been continued along lines similar to those of previous years. The 
reports appear to be very popular and are much sought after. 

C. F. SCHNEIDER, 
Director. 
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METEOROLOGICAL OBSERVATIONS. 


Summary of the meteorological observations for 1907, at Agricultural College, East Lansing, 


Mich. 
Mean daily Mean daly Mean daily | Mean daily |Total rain or Total 
Months. temperature | oduced to | m@ximum | minimum | melted snow,| snowfall, 

in open air. |r eezing point temperature.| temperature.| inches. inches, 

22.5 29.10 29.1 16.6 3.97 11.25 

18.6 29 .02 28 .3 9.9 0.25 2.70 

36.4 28 .96 47.3 29.9 2.84 2.90 

36.4 28.88 46 .2 29.3 2.81 0.20 

50.8 28 .94 61.4 41.0 2.22 0.25 

65.3 28 .95 75.3 54.7 2.37 .00 

69.8 28.91 79.2 60.7 4.30 .00 

66.5 29.07 76.5 54.5 2.87 -00 

59.1 28 .97 69.6 54.2 | 4.68 -00 

50.5 29 .02 55.5 36.5 | 2.22 0.03 

34.8 28 .99 43.0 28.9 | 1.83 0.30 

27.2 28 .85 33.8 PAE | 4.19 25 .50 

Send Ce ee es oe 
SMOGIE. | citetime cicero aastmases career 44.8 | 28 .97 53.8 36.5 34.55 43.13 
| 
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Meteorological observations for the month of January, 1907, at Agricultural College, East 


Lansing, Mich. 


Thermometer 
in open air. 
Day of <= 
month 

7a,m. | 7p. m | 

30 31 

31 35 

38 38 

24 29 

30 37 

41 45 

46 37 

35 33 

15 15 

17 30 

24 29 

27 31 

30 33 

34 28 

21 19 

18 22 

19 28 

28 34 

48 49 

18 9 

8 14 

6 5 

—§ 7 

8 15 

18 6 

—5 9 

10 10 

10 12 

13 17 

6 8 

15 24 

Bums e ea 657 739 
Average....... fe peices 23.8 | 


Barometer wap 
Registering 
reduced to 
freezing point. thermometers. 
5 5 
7a.m. | 7p, m. a z 
: a 
= P= 
29.08 | 29.23 34 29 
29.31 | 29.26 32 28 
29.06 | 28.96 40 35 
29.07 | 29.01 39 23 
29.12 |; 29.02 43 29 
29.09 | 29.12 48 36 
29.19 | 29.08 45 35 
23.05 | 29.08 43 33 
29.21 | 29.16 33 12 
28 a150|e28 80 30 10 
28.82 | 28.84 33 22 | 
28.65 | 29.02 34 25 
29.14 | 29.03 33 20 | 
28.98 | 29.09 35 28 | 
29.21 | 29.27 28 19 
29.24 | 29.20 23 15 
29.03 | 29.04 29 16 
28.99 | 28.96 34 23 
28.47 | 28.35 51 38 
28.62 | 29.09 31 9 
29.33 | 29.22 14 5 
29.23 | 29.46 13 4 
29.44 | 29.42 12 —11 
29.34 | 28.94 15 6 
28.87 | 28.94 20 5 
29.13 | 29.18 15 —6 
29.23 | 29.29 19 6 
29.35 | 29.31 15 4 
29.25 | 29.23 20 10 
29.33 | 29.36 16 4 
29.19 | 29.06 24 4 
901.75 | 902.03 901 516 
29.09 | 29.10 | 29.1 16.6 


Character of day. 


Cloudy... 
Pt. cloudy.. 


Pt. cloudy. 
Pt. cloudy.. 


Prevailing wind direction, 


n 
& 
=o? 


Z2aananeooep 


Precipitation. 
ag 
a2 - 
3 = 
sa. | 3 B 
SE | 3 
auo | Fs 
ong os 
a aon a 
0.0 0.0 
035°) 3:0 
0.0 0.0 
0.0 0.0 
0.0 | 0.0 
0.06 | 0.0 
0.77 | 0.0 
0.57 | 0.0 
0.0 | trace 
0.0 trace 
0.0 | 0.0 
0.25 | 2.50 
trace | 0.0 
0.02 | 0.25 
0.0 | 0.0 
0.0 | 0.0 
0.05 | 0.50 
0.0 | 0.0 
1.17 | 0.0 
0.03 | 0.35 
0.04 | 0.45 
0.50 | 5.50 
0.0 | 0.0 
0.05 | 0.50 
0.0 | trace 
0.0 | 0.0 
0.02 | 0.25 
0.0 | 0.0 
0.04 | 0.40 
0.02 | 0.25 
0.03 | 0.30 


3.97 


= 
a 
io 


Day of 
month. 


CaNourwnwre 
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Meteorological vbservations jor the month of February, 1907, at Agricultural College, East 


Lansing, Mich. 


Barometer + ton? 
Thermometer Registering 
in open air. foes ey thermometers. 
Day of ———- a 
month 

I g 

7a.m.|7p.m.| 7a.m. | 7p.m 5 2 

= P=] 
eres aie secant 15 3a: | 28.97 | 28-78 33 8 
Sse St ae 34 7 | 28.56 | 28.81 34 if 
DNs sae ce. 4 5 | 29.25 | 29.29 10 2 
Berens a ef 2 7 | 29.27] 29.14 10 —2 
Yee ie ere aS 9 8 | 29.07} 29.15 14 6 
tatters sree —5 11} 29.29 | 29.34 18 —6 
FER es pe 12 14° | 29735 |, 29°21 23 9 
Bee are ns 18 25 29.16 28 .99 25 5 
ers canes 26 32 | 28.86] 28.84 32 9 
I iebeecntpem ee 29 25 28261} V 28.82, 33 23 
IIT Wey ah ee ea 9 6| 28.94] 29.19 23 6 
1 PAR ae eas 3 22) 29 py | 29.12 22 —5 
UC ease 24 44 |. 28.89 | 28.48 46 20 
1 Netra Me ber 20 19 | 28.74] 29.09 44 17 
DDR erin cect 19 36 | 28.94 | 28.74 40 14 
Gears: orc 31 35 | 28.78 | 28.88 36 29 
Tee cheno csene 28 30 | 29.01 | 29.04 37 24 
ES ee ee 27 42 | 28.86 | 28.48 46 25 
Os retateincis 27 32 | 28.51 | 28.66 42 26 
OO ie 26 16 | 28.63 | 28.72 32 16 
7) ae 5 5 |. 28.90} 29.06 17 | —3 
Dee ace ae, —T 11 | 29.36 | 29.53 14 —10 
OF is Saat ere 6 15 | 29.61 | 29.34 21 —3 
Dien ee BL 21 24 | 28.98 | 29.16 32 13 
Date Mey 16 18 | 29.25 | 29.25 23 15 
2. ae he eae te 14 PaO ee) 128.03 30 11 
aimee ct alt Bee 22 TS 29225 7" 29225 24 10 
i SSE ED Oo 16 28 | 29.15 | 29.16 32 13 

‘| EE | 
| 

Srims ce te 451 590 | 812.45 | 812.45 793 279 
Average....... 16.1 ede 2902/41: 2902 28.3 9.9 


5 
E 
2 3 
= a 
“S = 
ee Q0 
2 = 
2 : 
3 
3 & 
Cloudy © 
Cloudy..... Ww 
Cloudy..... n 
Pt. cloudy n 
Pt. cloudy n 
Clear? 2s22- Ww 
Pt. cloudy 8 
Cloudy 8 
Cloudy..... 8 
Pt. cloudy nw 
Qlearic 2c. : nw 
Cloudy..... s 
Clearso e335. 8 
Pt. cloudy nw 
@learseecere sW 
Cloudy..... 8 
Pt. cloudy Ww 
Pt. cloudy 8 
Clear....... w 
Pt. cloudy..| ne 
Pt. cloudy. . w 
Clear... <<. w 
e 
Ww 
e 
s 
e 
e 


Precipitation. 
= Day of 

#3 month. 

= 8 aS = = 

$y i=) es 

aq 3.8 

a n 
trace | 0.0 i 
0.0 | 0.0 2 
0.02 | 0.25 3 
0.0 | 0.0 4 
0.03 | 0.30 5 
0.0 | 0.0 6 
0.0 | 0.0 7 
0.0 | trace 8 
0.0 | 0.0 9 
0.02 | 0.20 10 
0.0 | 0.0 11 
0.0 | 0.0 12 
0.0 | 0.0 13 
0.02 | 0.20 14 
0.0 | 0.0 15 
0.0 | 0.0 16 
0.0 | 0.0 17 
0.02 | 0.25 ! 18 
0.0 | 0.0 19 
Oel2) e125 20 
0.0 | 0.0 21 
0.0 | 0.0 22 
0.0 0.0 23 
0.02 | 0.25 24 
0.0 ! 0.0 25 
0.0 0.0 26 
0.0 | trace 27 
0.0 | 0.0 28 
Oe25r |Z esas 
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Meteorological observations for the month of March, 1907, at Agricultural College, East 
Lansing, Mich. 


Day of 
month. 


Average....... 


Thermometer 
in open air. 
7a.m,|7p.m 
i 
23 | 38 
28 38 
14 19 | 
15 32 
25 26 
14 26 
23 29 
28 | 29 
17 0 
27 33 
Bul) ener 
4] 40 
34 32 
28 | 30 
32 34 
40 | 57 
38 35 
25 | 36 
33 47 
28 37 
25 51 
47 64 
47 59 
39 45 
39 54 
60 | 56 
61 65 
48 52 
57 49 
38 47 
25 27 | 
1037 | 1214 
32.5 39.2 


| 
Barometer sg aes | 
Registering | 
reduced to 
freezing point. | thermometers. | 
} = | . | 
Pete eer: 
Ce Va «an = (= 
rm a] 
29 .04 28 .58 38 20 
28.64 | 28.69 | 39 25 
28 .87 29.01 28 13 
29.13 29 .04 32 12 
28 .91 29 .05 34 1S 
29.34 | 29.23 30 12 
29.01 28.77 29 22 
28.97 | 29.16 34 25 
29 .28 29.18 | 32 12 
29.10 | 29.20 38 10 
29.23 | 29.02 | 42 | 24 
28.63 | 28.67 44| 35 
28:73 | 28.70] 40) 30 
28.84 | 29.03 35 | 28 
29.12 | 29.24 40 30 
29.14 | 28.94 57 35 
29.10 | 29.27 47 35 
29.34 | 29.11 42 | 23 
28.63 | 28.64 54 30 
29.09 | 29.04 46 | a 
28.85 | 28.63 57} 29 
28 .64 28 .66 75 | 49 
28 .88 28 .60 65 | 45 
28 .97 29.11 60 | 38 
28.08 | 28.87 59 | 35 
28.80 | 28.98 70 | 47 
28 .69 28 .57 69 55 
28.86 28 .86 66 | 47 
28 .66 28 .66 67 | 49 
29.21 29.18 50 45 
29.42 | 29.46 46 / 23 
898.20 | 897.15 1465 | 928 
28 .97 | 28.95 47.3 | 29.9 | 


g 

= 

4s a=) 

3 a 

Ss = 

s 2 

= pst 

Fat 3 

(4 

3 & 
Cloudy..... se 
Cloudy..... w 
Pt. cloudy nw 
Cloudy..... sw 
Clear e scar Ww 
Clears vote ne 
Cloudy..... se 

Pt. cloudy 6 

lear: ea e 
@earso. 3 n 

Olears 3-4: s 

Cloudy..... 8 
Cloudy..... ne 
Pt cloudy nw 
Usarsiso,7 sw 
Cleartece sW 
Pt. clear. ne 

Cloudy..... e 
Pt. cloudy sw 

Pt. cloudy n 

Cloudy..... s 
Pt. cloudy SW 
Cloudy..... se 
Pt. cloudy ne 

Clears nee |e 8 

Pt. cloudy. .| s 
Cloudy..... | sw 
@loudy.*..-| se 
Pt. cloudy..; sw 
Pt. cloudy..| = w 

Clearins once bo ay 


Precipitation. 
= Day of 

mt) month 

Es 

a iB 

cr. as 

S 2 6.5 

a wn 
0.24 | 0.0 1 
0.02 | 0.15 2 
0.02 | 0.20 3 
0.0 | 0.0 4 
0.0 | trace. 5 
0.0 | 0.0 6 
0.25 | 2.50 7 
0.0 | 0.0 8 
0.0 | 0.0 9 
0.0 | 0.0 10 
0.22 | 0.0 11 
0.0 | 0.0 | 12 
0.0 | trace 13 
0.01 | 0.10 14 
0.0 | trace 15 
0.0 | 0.0 16 
0.0 | 0.0 17 
0.0 | 0.0 1s 
0.19 | 0.0 19 
0.0 | 0.0 20 
0.0 | 0.0 21 
0.0 | 0.0 22 
0.67 | 0.0 | 23 
0.0 02027} 24 
0.0 | 0.0 25 
0.15 | 0.0 26 
0.60 | 0.0 27 
0.15 | 0.0 28 
0.32 | 0.0 29 
0.0 | 0.0 30 
0.0 | 0.0 31 
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Meteorological observations for the month of April, 1907, at Agricultural College, Mast 
Lansing, Mich. 


™ Barometer era & 
lhermometer Rogistoring 
in open air. eee thermometers, Fe Precipitation, 
ie 3 
Day of ——_—— — (SSS Ss So  —————— Day of 
month. | ee = a month, 
| | Apert) etces = wy | es Re 
| 7am. | 7pm. | Peita Nei e § & | feo sg 
7a.m. } 7p.m. | 7 a.m. | 7 p.m. iE E 3 2 see 2s 
a S o o.5 
| 3 3 iS oatet inne aayau lt 
Leas Oye 17 28 | 29.48 | 29.34 32 16.) Clear’... 22: ne 0.0 | 0.0 1 
DRS Ose 26 39 | 29.30) 29.08 44 QU Clear ore chy. 0.0 | 0.0 2 
See 39 56 | 29.07 | 28.92 64 35 | Cloudy..... 8 0.0 | 0.0 3 
Tan eRe 48 48 | 28.74 | 28.69 56 46 | Cloudy..... e trace | 0.0 | 4 
Fy a om Rei Re 26 27} 28.99 | 29.08 48 22 | Pt. cloudy ne 0.0 | 0.0 5 
Cee eee 27 28} 29.07 | 28.61 46 ZU | Clears: 25-10. e 0.0 | 0.0 6 
fee pares eevee 35 47 | 28.57 | 28.19 47 26 | Cloudy..... 8 0.11 | 0.0 7 
deiada aera 33 35 | 28.29 | 28.39 46 31 | Cloudy..... sw 0.03 | trace 8 
CE Scene ae 30 27 | 28.39 | 28.53 34 27 | Cloudy..... nw 0.06 | trace ) 
‘((1)s Ae eek eens 25 34 | 28.63 | 28.75 37 25 | Cloudy....-. nW 0.0 | trace 10 
leet yee 27 7 | 28.84} 28.72 40 26 | Pt. cloudy W 0.0 | 0.0 il 
12 NE steer 33 33 | 28.53 | 28.64 35 33 | Cloudy....-. s 0.19 | 0.20 12 
Ee RES ee OEs 32 26 | 28.69 | 28.94 35 26 | Cloudy..... n 0.0 | trace 13 
TAR ae 26 32 | 29.03 | 29.05 37 23 | Pt. cloudy n 0.0 | trace 14 
13) cetieerre ee ne 29 34} 29.06 | 28.74 40 21 | Pt. cloudy 8 0.0 | trace 15 
IN ied feats 34 33 | 28.65 | 28.78 35 30 | Cloudy..... W 0.04 | trace 16 
ity hee ae eee 31 33 | 28.95 | 28.94 36 28 | Cloudy..... nw 0.0 | 0.0 17 
NS Reosece nat ar 30 36 | 29.04 | 28.95 39 26:)| (Clear Sc.5..- n 0.0 | 0.0 18 
hg eh eee ee te 33 41 | 28.93 | 29.00 47 32 | Pt. cloudy nw 0.0 | 0.0 19 
Dh seat a eae 30 35 | 29.15 | 29,17 45 Ziel Clearer nW 0.0 | 0.0 2 
Divert ae Bes iche 39 | A5 | 29.21 | 29.05 54 26 | Clear,...... sw 0.0 | 0.0 21 
tie oer ae 45 | 53-; 28.95 | 28.78 53 35 | Clear....... s 0.0 | 0.0 22 
OSS sein ae 47 47 | 28.67 | 28.73 58 41 | Pt. cloudy 3 W 0.0 | 0.0 23 
Ne Sea 34 47 | 29.00 | 28.72 54 28 | Pt. cloudy W 0.03 | 0.0 24 
HE} ER So 36 37 | 28.84 | 28.96 55 35 | Cloudy...... n 0.04 | 0.0 25 
U1 pbx Fienaass hes 28 41! 29.10 | 29.15 46 26m pOlenrsenrets n trace | 0.0 26 
NS aero 37 50 | 29.25 29.11 50 26uii Clears see se 0.0 27 
DBs ae oat 48 64 | 28.99 | 28.77 71 53 | Pt. cloudy s 0.0 | 0.0 | 28 
7 eee 58 37 | 28.80 | 28.90 64 37 | Cloudy..... s 1.22 | 0.0 29 
SO ce ate 33 30 | 28.65 | 29.05 39 31 | Pt. cloudy ne 1.09 | 0.0 | 30 
Sumter ccs 1016 1165 | 866.86 | 865.73 1387 SEO) ti cisteche yee | Poaece te ZESTS O20 n taser 
Average....... 33.9 38.8 | 28.90 | 28.86 46.2 Pa! os Val ec ian ae | REMOTES Gerri cl eee Ac iacae 
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Meteorological observations jor the month of May, 1907, at Agricultural College, East 
Lansing, Mich. 


Thermometer 


in open air. 


Barometer 
reduced to 
freezing point. 


Day of == 
month. 
Va.m.)7p.m. | 7 a.m. | 7p. m. | 
Ta irae BAe 39 45 | 29.22 29.19 
Dy tae os ih 43 53 | 29.21) 29.12 
Se erie oa 46 38 | 29.07 | 29.00 
[ited Se 32 38 | 29.09 29.08 
Gace ae 49 45 | 29.16 | 28.96 
] 
Grewane ees 45 54} 28.98} 28.91 
Peet hee 48 55 | 28.91 | 28.93 
Rianne eis 52 57 | 28.95 | 28.85 
OF ed aes | 54 62 | 28.87 | 28.80 
LORS les | 40 | 36 | 29.06 | 28.98 
ili see mae Ooo 33 44] 29.05 | 29.03 
(TOG at 41 | 66 | 28.97 | 28.69 | 
Teens sea aga 63 73 | 28.70 | 28.62 
shape el 66 73 | 28.73 | 28.62 
irae oh 62 46 | 28.53 | 28.72 
1G besaet Mie 43 50 | 28.82] 28.86 
ve 52 64 | 28.87 | 28.80 
LAS Seta aera 2 62 66 | 28.78 | 28.82 
{Gren nets 58 48 | 28.88 | 28.93 
20. 49 45 | 29.11 | 29.11 
Dh 41 | 51 | 29.25 | 29.17 
OD iret = Seam 43 | 48 | 29.13 | 28.96 
DE cael ot 47 | 54! 29.01 | 29.04 | 
Oy eh ea 48 58 | 29.11 | 29.02 
Dechy ies 53 50 | 28.93 | 28.65 
26. | 59 60 | 28.58 | 28.53 
Dis nae | 38 | 43 | 28.67 | 28.93 
Dee eae Oita | 45 | 55 | 29.04} 28.96 
Tce ane 5 ie (et 57 63 | 28.95 | 28.91 
Baers eo 53 57 | 28.99 | 28.97 
Die Bey. 52 56 | 29.01 | 29.02 
Siimeseeuy we 1497 | 1653 | 897.63 | $96.18 
Average....... | 48 3 53.3 | 28.96} 28.91 


Registering 
thermometers, 
g = 
= 3 
& E 
fee eames ace 
= | = 
51 28 
1 RIS Lar 
54 38 
41 31 
ie Name 
| 
59 | 43 
61 45 
63 | 47 
70 43 
62 | 32 
49 27 
68 | 37 
80 5d 
81 60 
73 46 
54; 39 
70 44 
72 54 
66 48 
48 34 
55 32 
51 | 37 
58 | 47 
58 | 43 
58 47 
70 50 
| 60 34 
62 33 
69 44 
67 45 
64 42 
| 
| 
1902 | 1273 
| 
61.4 41 


§ 
E 
2 eS 
e s 
g E 
& = 
o my 
Glear y-.1< n 
Clearieecuce sw 
Pt. cloudy. . Ww 
Pt. cloudy..| nw 
Cloudy..... e 
Cloudy..... Ww 
Cloudy...... sw 
Clear...2. 22). sw 
Qlear: 322 22). w 
Cloudy..... Ww 
Clearance e 
Pt. cloudy se 
Clearance sw 
Pt. cloudy.. s 
Cloudy... .. s 
Pt. cloudy..) sw 
Cloudy. -... Ww 
Pt. cloudy. . Ww 
Pt. cloudy.. Ww 
Clearhaoas: n 
Glearsss,.cc. w 
Cloudy s 
Cloudy... .. e 
Cloudy..... e 
Cloudy..... se 
Cloudy...... se 
Pt. cloudy... Ww 
Clearsaaste. SW 
Glears= oe: Ww 
Pt. cloudy... n 
Pt. cloudy. . c 


a 
Precipitation. 
——-————| Day of 
=2 month. 
28 —s g 
bic 
ors = cae 
eee | 52 | 
| wm 
0.0 | 0.0 is 
0.0 | 0.0 2 
0.09 | 0.0 3 
0.05 | trace 4 
0.03 | 0.0 5 
0.05 | 0.0 6 
trace | 0.0 if 
0.0 0.0 8 
0.0 | 0.0 9 
0.03 | 0.25 10 
0.0 | 0.0 11 
0.0 | 0.0 12 
0.0 | 0.0 13 
0.0 | 0.0 14 
0.21 | 0.0 | 15 
0.04 0.0 | 16 
0.04 | 0.0 17 
0.03 | 0.0 18 
0.0 | 0.0 19 
0.0 | 0.0 20 
0.0 0.0 21 
0.41 | 0.0 22 
trace | 0.0 23 
0.0 | 0.0 24 
0.08 | 0.0 25 
0.35 | 0.0 26 
0.81 | 0.0 2 
0207): 0203-} 28 
0.0 | 0.0 29 
0.0 | 0.0 30 
0.0 | 0.0 31 
222) (O25 bet. cos 
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Meteorological observations for the month of June, 1907, at Agricultural College, East 
Lansing, Mich. 


S 
Thermometer Barometer | Registering | 3 
in open air. f soe roe thermometers, E Precipitation. 
| == 

Day of an . g = —!} Day of 
month | [ ‘= z any | month. 

ea F a a eae 5 

7a.m.|7p.m.|7a.m. | 7p.m iE | 2 3 a gee 25 
Be ip saa. S 5 S55 | 6.4 | 
= | Se BS a |e wa 

51 53 | 28.83 | 28.62 60 53 | Cloudy..... ne 0.03 | 0.0 1 
51 56 | 28.66} 28.80 62 49 | Pt. cloudy ne 0.05 | 0.0 2 
55 63 | 28.77 | 28.71 68 41 | Pt. cloudy s 0.0 | 0.0 3 
57 56 | 28.64] 28.43 63 55.\ Cloudy: 2... sw | 0.32 | 0.0 4 
50 58 | 28.55 | 28.78 64 48 | Pt. cloudy W 0.13 | 0.0 | 5 
54 61 | 28.92 | 28.91 66 43 | Clear....... nw | 0.0 | 0.0 6 
54 55 | 28.93] 28.89 62 42 | Pt. cloudy e 0.04 | 0.0 7 
58 63 | 28.98 | 28.99 72 44 APS .<atihe--5 e 0.0 | 0.0 s 
68 71 29.03 | 28.88 76 56» |" Clears ..- e 0.0 | 0.0 9 
61 58 | 28.88 | 28.67 68 44 | Cloudy..... e 1. .0.29°| 0:0:-| 10 
oe eee 58 62} 28.73 | 28.75; 74 54 | Cloudy... 8 0.15 | 0.0 | 11 
DO Meas araeekhs < 56 61 28.84 | 28.82 62 55 | Cloudy..... 0.03 | 0.0 12 
76 ke BONES ree 55 62 | 28.84 | 28.99 64 55 |/Cloidy..... ne 0.13 | 0.0 13 
NA i ivesee 6% 74 77 | 29.19 | 29.47 83 49 | Pt. cloudy nw 0.0 | 0.0 14 
ESS Spee era 63 72 | 29.49 | 29.25 82 Biya Clearer ne 0.0 | 0.0 15 
1a ree 63 75 | 29.58 | 29.17 85 54 | Pt. cloudy Ww | 0.0 | 0.0 16 
Ree cats Ra 72 81) 29.78 | 28.95 | 86 6a::(6 Clear:e oo. \ Ww 0.0 | 0.0 17 
BR ooo itastes 72 80 | 29.07 | 29.15 | 90 66 | Clear....... W 0.0 | 0.0 18 
1h a Dee, oe 67 71 29.59 | 28.96 | 80 62 | Cloudy..... ne ; 0.0 | 0.0 19 
vane a-vs tts 69 71 29.06 | 28.91 | 84 60 | Pt. cloudy.. n | 0.01 | 0.0 20 
271 Beane me fee 74 74 | 29.01 28 .97 84 64 | Pt. cloudy.. e | 0.01 | 0.0 21 
0.2 OER A 74 75 | 29.07 | 28.95 | 87 66 | Pt. cloudy...) sw 0.01 | 0.0 22 
Deviate) Cave wictbiers 77 67 | 28.98 | 28.90 84 65 | Pt. cloudy.. s 0.90 | 0.0 23 
OOS een eee eae | 69 74 | 28.90 | 28.87 | 80 67 | Pt. cloudy.. Ww 0.0 | 0.0 24 
Vets stele ahs H 71 7 28.91 28 .84 | 84 63 | Clear....... Ww 0.27 | 0.0 25 
24 eee eae oe 61 61 28.85 | 29.06 69 55 |- Clear......... Veen || nee UFO 0.0 | 26 
4 heer eee 58 7 29.14 29.04 76 48 | Clear... 2... W 0.0 0.0 27 
De shear ctate ara fates 69 72 28.90 | 28.82 | 7 47 | Pt. cloudy.. e | 0.0 0.0 28 
2 ASS HRD one 69 70 | 28.81 28.75 | 80 56 | Pt. cloudy.. e 0.0 0.0 29 
AD, ota cei se eee 66 77 28 .81 28.80 | 84 61 | Pt. cloudy. . Ww 0.0 0.0 30 

ESO Ek Dae) Dies Wi pts 0 eee ead es 
Smiees oc 1896 2028 | 869.74 | 867.10 | 2258 1642 | Be toe gis Nenad |tominen ae 2.37 | OO oewaecar 

| | | ees 

Average....... 63.2 67.4 | 28.99 | 28.90 75.3 54.7 | eh ie ee | Meee” [le eevee laterals avail avenera ore eke 
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Meteorological observations for the month of July, 1907, at Agricultural College, East 
Lansing, Mich. 


¥ S 
Thermometer parma’ Registering. Ss 
| __in open air. freezing point. thermometers. Fa Precipitation. 
5 ta) 
Day of Heal See DI aa aican 3 = ——| Day of 
month. | % “= ae month, 
be ao . 
7a.m.} 7p.m. Sy ag tania 3 5 = 2 Plays as 
| ae 2 | #28) es 
& i] 2 SEG 8.8 
= me oO Ay | wa 
| Serer 
1 Ear TR re cee } 66 72 | 28.72 | 28.80) 80 66 | Cloudy..... Ww 0.13 | 0.0 1 
Ee oe: a ooo 54 66 | 29.06 | 29.08 72 53 | Pt. cloudy n 0.03 | 0.0 2 
De eek cer ee | 56 68 | 29.08 | 29.08 76 45 | Pt. cloudy W 0.0 | 0.0 3 
it cote ae Ge AN ae | 62 75 | 29.01 29.01 81 59 | Cloudy..... s 0.05 | 0.0 4 
Le yar a ee 68 tf 29.06 | 28.82 77 65 | Pt. cloudy SW 0.05 | 0.0 5 
Gesell 7 80 | 28.80 | 28.87 81 69 | Cloudy..... nw 0.0 | 0.0 | 6 
Whos Seite tha SB en 68 74 | 28.89 28 .84 81 65 | Pt. cloudy Ww 0.0 | 0.0 7 
Bis eee is cite iee if 74 | 28.84 | 28.86 83 60 | Pt. cloudy Ww 0.0 | 0.0 8 
1 oy Seber cle | 70 75 | 28.99 | 28.83 80 63 | Pt. cloudy Ww 0.0 | 0.0 9 
Tt is Ree ae hat ax 67 75 28 .99 28 .83 84 65 | Cloudy..... e 0.0 | 0.0 10 
60 61 | 28.73 | 28.77 74 61 | Cloudy..... ne 1.40 | 0.0 11 
63 70 | 28.94 | 28.98 76 Go| CAPA cae nD 0.0 | 0.0 12 
66 74 | 29.02 | 28.91 79 54 | Clear....... s 0.0 | 0.0 13 
69 69 | 28.92 | 28.98 81 61 | Pt. cloudy e 0.0 | 0.0 14 
72 77 | 28.77 | 28.72 7 65 | Cloudy s 0.68 | 0.0 15 
ae ee ae | 73 79 | 28.90 | 28.89 84 67 | Pt. cloudy..| nw 0.10 | 0.0 16 
LV RB Aen 77 77| 28.93} 29.08 85 70 | Pt. cloudy. . w 0.0 | 0.0 17 
145) Red I a Sa 70 Wi} 20.00" 28:01 84 61 | Clear....... w 0.0 | 0.0 18 
1 ene te ete 3 76 | 28.98 | 28.85 83 63 | Pt. cloudy.. Ww 0.0 | 0.0 19 
DORE Nabi stam crs 68 75 | 28.87 | 29.81 82 65 | Pt. cloudy. . n 0.0 | 0.0 20 
RANE a) rae < | 7 67 | 29.02 | 28.86 79 60 | Cloudy..... e 1.50 | 0.0 21 
OR aera 71 73 | 28.72 | 28.85 7 67 | Pt. cloudy..| nw 0.0 | 0.0 22 
Deen takes. « | 67 75 | 29.04} 28.85 76 58 | Pt. cloudy.. Ww 0.0 | 0.0 23 
DAW oa eds cas 67 | 7 28.80 | 28.76 85 66 | Cloudy..... w 0.14 | 0.0 24 
AD acne Silene 69 | 7 28.83 | 28.62 83 62 | Pt. cloudy.. w | 0.04 | 0.0 25 
CL ae ey aa | 59 66 | 28.83 | 29.00 66 56 | Clear....... n | 0.0 | 0.0 26 
27 eee ene 60 | 69 | 29.12} 28.90 76 49 | Clear....... we OL O08 27 
22 eee ee | 61 | 7 28.85 | 28.75 74 58 | Pt. cloudy W 0.0 | 0.0 28 
CAN A ce Ee | 69 7 28.78 | 28.84 7 60" | Clear. v.-2 nw 0.0 |} 0.0 | 29 
OO rts eons | 64 | 73 | 28.94 | 28.88 78 64 | Clear....... nw 0.0 | 0.0 30 
ee et State 64 | 70 | 28.82 | 28.80 80 60 | Pt. cloudy W 0.18 | 0.0 31 
ee Se ea hoe Sa geen th ee iS oreaae 
[S)ULT ce ents 2065 2260 | 896.36 | 896.13 2455 ABRD i iiospclofewet sare | ses ares ALSO POLIS acy meer 
Average....... B66.) 2820. |>/ 2B 9% |: 29700) |. 70.2 GAOL TAN es eae owe ween eieeak Saal eer | ee 
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Meteorological observations for the month of August, 1907, at Agricultural College, East 
Lansing, Mich. 


Average....... 63.6 69.4 | 29.07 | 29.06 76.5 il |S@Godaaronad lacdesoodd Wosoodsy Gopacs 


. | 
Barometer rere 8 
Thermometer Registering 3 Nena 
| in open air, anes ee thermometers. 2 Precipitation. 
| ce ae a 
Day of fat a Z ——} Day of 
month. | | | | e - Pass month. 

| Fiah | e bs bo is ee 

7a.m.|7y.m.|7a.m. | 7p.m g 3 = 2 goe 2a 

a ‘A a 2 6&8) 6.8 

iP pel We 5 Geis. tae 

evn ar etre tes 65 70} 28.75 | 28 .59 79 54 | Pt, cloudy.. Ww 0.0 | 0.0 1 
aN is Tele hie 61 59 28.73 | 28.87 59 51 | Pt. eloudy.. Ww 0.10 | 0.0 2 
ee cafe oats 56 59 | 28.98 | 20.40 59 49 | Cloudy..... w 0.20 | 0.0 3 
Bioioute mathe ene 66 64 | 29.80! 29.04 Ph 48 | Clear....... s 0.0 | 0.0 4 
Dyson Seste 60 69 | 29.45 | 29.11 72 49 | Pt. cloudy.. W 0.55 | 0.0 | 5 
Gees scat ks 65 il 29.77 | 29.84 78 41) Clearic. o 5s Ww 0.0 | 0.0 6 
TR CEE CIO 73 78 | 29.42 | 29.06 83 on OICATE seers. w 1.50 | 0.0 7 
Beye owen 63 | 68 ; 29.19 | 29.64 79 56 | Cloudy .... Dee COLON KOr0 8 
Oi ones ces 64 79 | 29.08 | 29.60 84 50 | Pt. cloudy.. n | 0.0 | 0.0 9 
LOLs sh N 69 79 | 29.08 | 29.61 86 BSH Clearsces ca n 0.0 | 0.0 10 
ih tages see 72 79 | 28.87 | 28.85 90 67 | Clear....... w 0.0 | 0.0 11 
Dire biccce oetee si 72 69 28.81 28.90 80 55 | Clear....... n 0.0 | 0.0 12 
1B eRe Ii 67 67 | 29.06 | 29.09 78 56 | Clear....... n 0.0 | 0.0 13 
WA circa c seek 55 67 | 29.27 | 29.22 75 48 | Pt. cloudy.. e 0.0 | 0.0 14 
NG cere ecusiens 68 76 | 29.17 | 28.96 76 66 | Pt. cloudy.. e 0.0 | 0.0 15 
GEREN E eirey hein 67 74 | 28.80 | 28.83 78 45 | Pt. cloudy..| w 0.28 | 0.0 16 
AP ced cess 67 73 | 28.97 | 29.01 81 64 | Pt. cloudy w 0.0 | 0.0 17 
ORO res Sec 60 70 | 29.24} 29.15 79 53 | Clear....... e 0.0 | 0.0 18 
1 BER aceite see 66 74 | 29.09 | 28.99 80 59 | Cloudy..... 8 0.0 | 0.0 19 
2. spe eeriecorta 60 64 | 29.03 | 29.08 76 60 | Cloudy..... n 0.05 | 0.0 20 
21 tar ee eee 50 59 | 29.14] 29.12 68 45 | Clear....... n 0.0 | 0.0 21 
OF OE AOE 57 66 | 29.18 | 29.07 74 41 | Clear....... e 0.0 | 0.0 22 
OS ee an 62 71 | 28.97 | 28.80 81 50 | Clear....... 8 0.0 | 0.0 23 
AER oases 69 fi4 | 28.76 | 28.82 76 65 |e Gleare te one Ww 0.0 | 0.0 24 
DAT Ret ieee cana 61 63 | 28.88 | 28.88 73 50) | Cleartjecsics Ww 0.0 | 0.0 25 
Oi Sao Soles 56 69 | 28.95 | 28.88 78 46 | Clear...... Ww 0.16 | 0.0 26 
27 Eee: 64 65 | 28.90 | 28.83 69 60 | Cloudy..... ne 0.0 | 0.0 27 
Dee eas cota: 60 67 | 28.94 | 28.97 70 60 | Cloudy..... n 0.0 | 0.0 28 
DO octet 63 69 | 28.99 | 28.90 74 59 | Cloudy..... w 0.03 | 0.0 29 
DU relate stannic 69 74 | 28.90 | 28.98 83 66 | Pt. cloudy Ww 0.0 | 0.0 30 
Slit se wees 65 | 73 | 29.12 | 28 .96 82 66 | Clear....... nw 0.0 | 0.0 31 
Sum 1972 2153 | 901.20 | 901.05 2371 AGOU aa tese se aint | meniclee ai DEBE acircstimeawceats 
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Meteorological observations for the month of September, 1907, at Agricultural College, East 
Lansing, Mich. 


Day of 
month. 


Thermometer dees 
psig oe freezing point. 
7a.m.|7p.m.| 7a.m. | 7p.m 
66 80 | 29.01} 28.80 
63 63 | 28.78 | 28.85 
53 63 28.84 28.89 
59 62 | 28.94] 28.97 
55 60 | 28.99 | 29.04 
55 65 | 29.93 | 29.05 
60 64 | 28.99 | 28.93 
61 65 | 28.89 | 28.93 
59 61 | 29.06 | 29.03 
53 61 | 29.08 | 28.77 
56 57 | 28.79 | 28.84 
57 66 | 29.06 | 29.11 
61 70 | 29.19 | 29.10 
63 71 | 29.11 | 29.06 
68 74i|) s2936) a 20 elo 
69 71 | 29.07 | 28.99 
60 65 | 29.08 | 29.03 
65 70 | 28.99 | 29.10 
68 76 | 28.97 | 28.88 
71 66 | 28.78 | 28.83 
56 58 | 28.93 |. 28.85 
43 50 | 28.98 | 28.85 
51 58 | 28.55 | 28.38 
56 48 | 28.39 | 28.79 
42 44} 29.07 | 29.20 
39 51 | 29.19 | 29.09 
50 50 | 28.98 | 28.89 
52 52 | 28.79 |_ 28.70 
48 50 | 28.874 29.00 
48 46 | 29.12 | 29.21 
| 
1707 | 1837 | 869.58 | 868.21 
56.9 61.2 | 28.99 | 28.94 


S 
Registering & 
thermometers. | 2 
. so 
a | 
3 | % 
: oe eee 
=] + ba | 80 
Bel te oe iia 
q | 2 a bes 
= | ee Nhs 
80 56 | Cloudy.....) 0 Ww 
80 58 | Pt. cloudy w 
83 70 | Pt. cloudy w 
68 60 | Cloudy..... | sw 
76 54 | Cloudy..... Ww 
73 43 | Cloudy..... Ww 
70 59 | Cloudy..... ; Be 
70 60 | Cloudy.....| se 
71 56 | Cloudy..... w 
70 54 | Cloudy..... Ww 
62 52 | Cloudy..... Ww 
75 56 | Pt. cloudy Ww 
78 56 n|) Clears: 20.36 sw 
80 57 eGledrezee - = | 8w 
82 67 | Pt. cloudy..)  w 
82 67 | Cloudy..... mew 
72 59 |. Cloudy..... ne 
74 64 | Cloudy..... wee 
84 66 | Pt.cloudy..; 8 
Hf 67 | Pt.cloudy..)  w 
70 Plu Clesraneeie | w 
62 39 | Clear....... | ow 
66 45 | Cloudy..... 1 TE ee 
60 47 | Pt. cloudy..|  w 
48 39 | Cloudy.....) ow 
56 33 | Pt. doudy..| sw 
52 48 | Cloudy..... | sw 
59 50 | Cloudy..... ge ee 
52 47 | Pt. cloudy..) nw 
57 46 | Clear....... | 2W 
| 
et es 
Bogs | M626 1s. tow cce ea Natit 
ESF ar | 
6. |. BAD [hee con cect Bias 


Precipitation. 

Day of 
as month, 
a ie 
go 5 = 
e238 | 52 
I m 

0.40 | 0.0 1 
0.64 | 0.0 2 
0.0 0.0 3 
0.02 | 0.0 4 
0.07 | 0.0 5 
0.70 | 0.0 6 
0.0 0.0 a 
0.15 | 0.0 8 
0.09 | 0.0 9 
0.0 | 0.0 10 
0.23 | 0.0 11 
0.29 | 0.6 12 
0.02 | 0.0 13 
0.0 0.0 14 
0.0 | 0.0 16 
0.0 | 0.0 16 
0.01 | 0.0 17 
0.36 | 0.0 18 
0.10 | 0.0 19 
0.0 0.0 20 
0.0 | 0.0 21 
0.0 0.0 22 
0.02 | 0.0 23 
0.23 | 0.0 24 
0.03 | 0.0 25 
0.0 | 0.0 26 
0.60 | 0.0 27 
0.53 | 0.0 28 
0.19 | 0.0 29 
0.0 | 0.0 30 
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Meteorological observations for the month of October, 1907, at Agricultural College, East 
Lansing, Mich. 


bere eeereece 


Thermometer 
in open air. 
7am, | 7p.m. 
40 54 
54 64 
60 66 
55 50 
48 50 
48 59 
58 61 
36 43 
44 50 
46 50 
43 43 
38 41 
35 40 
33 43 
44 48 
50 54 
52 60 
40 39 
35 45 
34 38 
31 40 
39 56 
39 38 
32 40 
39 34 
27 40 
40 38 
33 36 
29 39 
31 37 
34 46 
1698 1432 
54.7 46.2 | 


Barometer 
reduced to 
freezing point. 
7a.m. | 7p. m. 
29.21 | 29.02 
28.95 | 28.93 
28.93 | 28.70 
28.80 | 28.79 
28.81 | 28.93 
28.88 | 28.69 
28.58 | 28.60 
29.05 | 29.10 
28.98 28.81 
28.81 | 28.68 
28.72 | 28.90 
28.94 | 29.13 
29.22 | 29.22 
29.23 | 29.19 
29.17 | 29.22 
29.17 | 29.15 
29.11 | 28.98 
29.20 | 29.29 
29.19 | 29.08 
29.13 | 29.20 
29.33 | 29.12 
28.93 | 28.83 
28.99 | 29.11 
29.13 | 28.94 
28.99 | 29.18 
29.21 | 28.95 
28.72 | 28.91 
29.06 | 29.09 
29.08 | 29.16 
29.28 | 29.33 
29):32)) 2923 
900.12 | 899 .46 
29.03 | 29.01 


Registering 
thermometers. 
= g 
A g 
3g aI 
= =| 
62 32 
78 48 
70 53 
66 50 
59 45 
66 40 
66 46 
50 33 
60 38 
56 42 
50 36 
46 35 
43 33 
54 29 
50 38 
64 47 
76 50 
59 40 
48 35 
50 32 
50 26 
56 30 
54 34 
52 28 
50 33 
43 23 
43 38 
42 32 
52 28 
46 28 
54 30 
1720 1130 
55.5 36.5 


Character of day. 


Pt. cloudy.. 
Pt. cloudy. . 
Clear hice 
Pt. cloudy. . 
Pt. cloudy... 


Pt. cloudy. . 
Pt. cloudy. . 


Cloudy..... 


Prevailing wind direction. 


Zianuna 


424444 447244 


Precipitation. 

a8 | 

Eg og 
Aye 8g 
wo 

233 | 32 

A Dn 

i] 

0.0 | 0.0 
0.0 | 0.0 
0.82 | 0.0 
0.0 | 0.0 
0.0 | 0.0 
0.0 | 0.0 
0.26 | 0.0 
0.0 | 0.0 
0.04 | 0.0 
0.04 | 0.0 
0.0 | 0.0 
0,02 | 0.0 
0.0 | 0.0 
0.0 | 0.0 
0.02 | 0.0 
0.0 | 0.0 
0.0 | 0.0 
0.0 | 0.0 
0.0 | 0.0 
0.75 | 0.03 
0.0 | 0.0 
0.0 | 0.0 
0.0 | 0.0 
0.0 | 0.0 
0.0 | 0.0 
0.0 | 0.0 
0.27 | 0.0 
0.0 | 0.0 
0.0 | 0.0 
0.0 | 0.0 
0.0 | 0.0 
2.22 | 0:08 


COD TRWhe 


10 
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Meteorological observations for the month of November, 1907, at Agricultural College, East 
Lansing, Mich. 


| a 
Barometer epee ) 
Thermometer Registering S Raye 
in open air. Picea Lan thermometers. Fd Precipitation. 
| = ae 
Day of SS || Se S Day of 
month, | | é 3 as mont 
5 z f | fel ag 
s 5 5 a i = s =a 
| 7a.m PES Gs 7 p.m. 5 2 8 = gg & Ze 
Ws é a 5 aa8] 6.8 
| = = é ee | B 
| 
ERAS Ae fe 41 48 | 29.08 | 28.73 | 54 41 | Cloudy..... se 0.21 | 0.0 1 
Deaths an sts | 50 44 | 28.42 | 28.59 50 40 | Cloudy..... W 0.39 | 0.0 2 
SPceann ace | 40 39 | 28.74 | 28.89 50 33 | Pt. cloudy nw 0.0 | 0.0 z 
I CES ek 37 42 | 28.90} 28.75 46 30 | Cloudy..... Ww 0.0 | 0.0 4 
Dae Sane aetiee 39 42 | 28.69 | 28.62 50 33 | Cloudy..... Ww 0.17 | 0.0 5 
Gre ned 34 36 | 29.65 | 28.79 42 33 | Cloudy..... nw 0.07 | trace 6 
RN ce rae 34 36 | 28.85 | 28.84 44 31 | Cloudy..... nw 0.0 | 0.0 7 
OR aot state 36 36 | 28.80! 28.88 47 31 | Pt. cloudy Ww 0.0 | 0.0 8 
OW Fe Micah th, 34 38 | 28.70} 28.71 46 29 | Cloudy..... W 0.0 | 0.0 9 
LO aeae rea 34 33 | 28.79 | 28.94 | 38 30 | Cloudy..... Ww 0.15 | trace 10 
DD sects ctenpartcs 23 29 || 28.13 | 29.23 | 36 20 | Pt. cloudy Ww 0.0 | 0.0 11 
1 DR AA Soe res 28 31 | 29.29 | 29.19 386 27 | Pt. cloudy n 0.0 | 0.0 12 
PS Se cistetat agri 32 33 | 28.97 | 28.97 35 26 | Cloudy..... nw 0.0 | 0.0 13 
MOR Salen divates 20 26 | 29.21 | 29.12 33 17 4 Cleary oS. =: Ww 0.0 | 0.0 14 
1S aevbeladosdse | 27 28 | 29.11 | 29.19 36 21 | Pt. cloudy w 0.0 | 0.0 15 
Bites Wsiamiee 20 35 | 29.23} 29.17 41 AST Cleariaas. 5 W 0.0 | 0.0 16 
Dae ee wretay es 31 37 | 29.18 | 29.17 45 30 | Clear....... Ww 0.0 | 0.0 17 
1S Fe ek VG 37 40 | 29.02 | 29.09 52 35 | Pt. cloudy sw 0.0 | 0.0 1s 
Lae nenioke 35 38 | 29.20 | 29.22 40 31 | Cloudy..... ne 0.0 | 0.0 19 
ZOE rakes amice 38 44 | 29.06 | 28.48 44 33 | Cloudy..... e 0.60 | 0.0 20 
Dele ae 41 41} 28.64] 28.92 49 40 | Cloudy..... sw 0.10 | 0.0 21 
DD eee aoe. 39 34] 29.08} 29.18 43 33 | Pt. cloudy..} w 0.0 | 0.0 22 
Da aeter tative 27 34 | 29.27 | 29.26 42 23 | Clear....... e 0.0 | 00 |_ 23 
Og. NS aot ene 30 35 | 29.47} 29.18 42 36 | Clear....... e 0.0 | 0.0 24 
D5 Saseence nee: 31 42 | 29.06 | 29.76 49 28 | Cloudy..... 8 0.10 | 0.0 25 
DB totes ees lst 33 34 | 28.89 | 29.05 42 29 | Pt. cloudy Ww 0.0 | 0.0 26 
VUE a ee 31 45 | 28.98 | 28.63 48 28 | Pt. cloudy sW 0.01 | 0.0 27 
OT Bog ee ae 37 35 | 29.00 | 29.08 45 18 | Cloudy..... Ww 0.0 | 0.0 28 
SO elie cities 29 29 | 29.20 | 20.12 35 27 | Cloudy..,... Ww 0.0 | trace 29 
OU) aa enesrens 29 30 | 29.08} 29.01 31 27 | Cloudy..... Ww 0.03 | 0.30 380 
| 
Bumiss; 2 see: 997 1094 | 869.67 | 869.76 1291 868 | chelate aipap all ented 1.83") Oca0lil een 
Average....... 33.2 36.4 | 28.98 | 28.99 | 43.0 28.9 | is Slatemrents oa eiteiae wate | Doeets SOA Roce Ril ecms ete 
| 
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Meteorological observations for the month of December, 1907, at Agricultural College, East 
Lansing, Mich. 


Day of 
month. 


Peet em etesee 
i es 


Thermometer 
in open air. 


7am. | 7 p.m 
[ 
28 22 
20 25 
25 23 
il 16 
20 27 
23 30 
28 42 
40 49 
42 49 
25 22 
19 25 
22 2 
16 28 
28 29 
29 26 
26 27 
13 26 
25 24 
22 22 
22 29 
26 22 
24 30 
28.5 31 
29 22 
32.5 30 
25 39 
40 44 | 
30 25 
26 32 
32.5 25 
19 30 
796.5 801 
25.6 28.7 


— | | | SS | 


Barometer 
reduced to 
freezing point. 

7a.m. | 7p.m 
29.09 | 29.05 
29.13 | 28.97 
28 .92 29.13 
29.34 | 29.34 
29.21 | 29.03 
29.00 | 29.04 
29.07 | 28.98 
28.92 | 28.86 
28.66 | 28.36 
28.47 | 28.77 
28.81 | 28.86 
29.02 | 29.12 
29.14] 28.99 
28 .59 28.55 
28.54 | 28.66 
28.7: 28.94 
29.07 | 29.04 
28.96 | 28.89 
29.09 | 29.03 
29.00 | 29.11 
29.31 | 29.29 
29.11 | 28.91 
28.46 | 28.32 
28 .57 28.71 
28.55 | 29.00 
JO ORewn 
28.61 | 28.66 
28.94 | 29.10 
29.06 | 28.72 
28.34 | 28.96 
29.10 | 20.09 
895.92 | 896.25 
28.90 | 28.79 


Registering 
thermometers. 
| 
ae 
3 | 
ee ge 
a & 
= Ss | 
31 20 
26 17 
98 18 
26 10 
30 cB 
38 21 | 
50 28 
48 38 
50 42 
49 20 
25 18 
28 15 
28 13 
35 23 
29 23 
26 25 
97 12 
28 22 
24 21 
26 23 
33 23 
33 23 
33 23 
33 20 | 
35 17 
39 18 
47 44 
44 25 
33 21 
33 25 
32 15 
10.47 674 | 
SSeS 21,7 


a 
S 
& 
x a =] 
= a) 
7 a 
‘S = 
a = 
S c=) 
EB = 
3s 
3 é 
Cloudy..... nw 
Cloudy..... nw 
Pt. cloudy ne 
Clears: nw 
Clefirss iz. 8 W 
Gleary. ae... sw 
Pt. cloudy sw 
Cloudy..... s 
Cloudy..... se 
Cloudy..... n 
Cloudy..... DW 
Pt. cloudy w 
Pt. cloudy w 
Cloudy..... ne 
Cloudy..... nw 
Cloudy..... w 
Pt. cloudy Ww 
Cloudy..... nw 
Pt. cloudy Ww 
Clear....... sw 
Cloudy..... sW 
Cloudy..... s 
Cloudy..... ne 
Cloudy:.... w 
Pt. cloudy sW 
Cloudy..... 8 
Cloudy..... 8 
Cloudy...,. n 
Cloudy..... ne 
Cloudy..... Ww 
Cloudy..... sw 


Precipitation. 
{ 
Day of 

a OG month, 

sf - 

SUR ent 

B05 | Sa | 

Sed | 2.5 | 

pS ot 
0.0 | trace | 1 
0.02 | 0.25 2 
0.10 | 1.00 | 3 
0.0 0.0 4 
0.0 | 0.0 5 
0.0 | 0.0 6 
0.0 | 0.0 7 
0.11 | 0.0 8 
0.92 | 0.0 9 
0.05 | 0.50 10 
0.0 0.6 ll 
0.0 | 0.0 12 
0.0 | 0.0 13 
0.60 | 6.00 | 14 
0.30 | 3.00 15 
0.0 | 0.0 | 16 
0.05 | 0.50 17 
0.02 | 0.25 18 
0.0 | 0.0 | 19 
0.0 | 0.0 20 
0.0 | 0.0 21 
0.0 | 0.0 22 
1.42 | 8.00 | 23 
0.0 | 0.0 24 
0.30 | 3.00 25 
trace} 0.0 | 26 
0.0 | 0.0 | 27 
0.0 | 0.0 | 28 
trace} 0.0 | 20 
0.30 | 3.00 | 30 
0.0 | 0.0 31 
4519" 126-608 cesses 
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EXPERIMENT STATION BULLETINS. 


FERTILIZER ANALYSES. 


BY ANDREW J. PATTEN. 


Bulletin No. 248. 


The inspection and analyses of the commercial fertilizers offered for 
sale in Michigan are made under authority of an act of the Legislature, 
approved March 10, 1885. The full text of the law has been printed 
in former bulletins, and its salient points alone will be referred to here. 
It provides that all commercial fertilizers, retailing for more than ten 
dollars per ton, shall be accompanied by a statement certifying the 
number of net pounds in the given sack, the brand, name and address 
of the manufacturer, and a chemical analysis stating the percentages 
of nitrogen, of potash soluble in water, of available (soluble and re- 
verted) phosphoric acid, and the insoluble phosphoric acid. (Sec. 1.) 
It provides that the manufacturer, importer or agent (the latter only 
in case the manufacturer fails to comply with the law), shall pay an- 
nually a license fee of twenty dollars for each brand offered for sale. (Sec. 
3.) It provides that any person offering unguaranteed or over-guaran- 
teed goods, shall be subject to a fine. (Sec. 6.) The full text will be 
furnished on application. 


LICENSED BRANDS. 


Twenty-six manufacturers and fertilizer companies have licensed 145 
distinct brands for sale in the state during the season of 1907. These 
brands, appearing in the following tables of analyses, and no others can 
be legally sold. 

Parties manufacturing, importing or purchasing fertilizers for their 
own use and not for sale are not affected by the restrictions of the 
law. 

COLLECTION OF SAMPLES. 


The sampling agent of the station, during the months of April, May 
and June drew 193 samples from dealers stock, representing 119 different 
brands. The failure to get samples of 26 brands is due to the fact 
that many of them are sold only in the fall, then too, a few companies sell 
direct to the consumer through the Grange and other organizations 
and consequently, it is only by chance that samples of these goods are 
obtained. If persons ordering goods in this way wish to have them 
inspected they will protect themselves and at the same time confer a 
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favor on this department by notifying us, and upon the arrival of the 
goods an inspector will be sent to draw samples. 

It is the desire of this department to make the inspection as complete 
as possible and any information to further this end from dealer or con- 
sumer would be greatly appreciated. In all cases of failure to find a 
brand on the market, the analyses were made on the manufacturer’s 
sample as indicated in the tables of analyses. 


RESULTS OF INSPECTION. 


A study of the tables of analyses following shows that of the 177 
samples analyzed, representing 145 brands, 77 (44%) as below guaran- 
tee* in one or more constituents. Fifty-one (29%) are below guarantee 
in nitrogen, 14 (21%) in available phosphoric acid and 40 (23%) in 
potash. Twenty-one (12%) are below guarantee in nitrogen and potash, 
12 (7%) in nitrogen and available phosphoric acid, 9 (5%) in potash 
and available phosphoric acid and 7 (4%) in nitrogen, available phos- 
phorie acid and potash. 

Nineteen brands (18%) fail to furnish a commercial equivalent of the 
constituents guaranteed. Of these, nine are sold by the Buffalo Fertil- 
izer Company and three by the Chicago Fertilizer Co. The other seven 
brands failing to furnish a commercial equivalent are distributed among 
six companies. The facts revealed by the analyses of the goods of the 
Buffalo Fertilizer Co., and the Chicago Fertilizer Co., demand that 
special attention be called to them. 

Buffalo Fertilizer Co.: It is a significant fact that the only brand 
sold by this company which furnished a commercial equivalent was 
Muriate of Potash a material not manufactured by the company. 

Ammoniated Bone Black. Three samples of this brand were drawn 
from different localities all of which were quite similar in appearance. 
Sample 1340 is below guarantee in nitrogen and above in available 
phosphoric acid and potash. Sample 1485 furnishes a little more than 
one-half of the nitrogen, a little better than three-fourths of the available 
phosphoric acid and a trifle more than the potash guaranteed. Sample 
1503 furnishes three-fourths of the nitrogen guaranteed and is hardly 
up to the requirements for available phosphoric acid and potash. 

Bone Meal. Only one sample of this brand was found on the markets. 
It is more than one per cent below guarantee in nitrogen and just meets 
the guarantee for phosphoric acid. It fails to furnish a commercial 
equivalent. 

Celery and Potato Special. Four samples of this brand were drawn 
from different localities, no two of which are alike either in physical 
appearance or chemical analyses. Sample 1398 furnishes a trifle more 
than two-thirds of the nitrogen, a little better than three-fourths of the 
available phosphoric acid and a little more than four-fifths of the potash 
guaranteed. Sample 1486 furnishes less than one-half of the nitrogen, 
a little more than five-eighths of the available phosphoric acid and a 
trifle more than one-half of the potash guaranteed. Sample 1487 fur- 
nishes seven-tenths of the potash guaranteed and is above in available 
phosphoric acid. Sample 1488 furnishes a little more than two-thirds 


ems 


* A shortage of 0.10 per cent. or more of nitrogen, or of 0.20 per cent. or more of available phos 
phoric acid or potash is considered below guarantee. 
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of the nitrogen, one per cent more available phosphoric acid and less 
than one-half of the potash guaranteed. None of these samples furnish 
a commercial equivalent. 

Farmers Choice. Five samples of this brand were drawn, two being 
taken from the same shipment, the other three from different localities. 
Two of the five samples are a little above guarantee in nitrogen, the 
other three samples furnishing about three-fourths of the amount guaran- 
teed. Three of the samples barely meet the guarantee and two are 
below in available phosphoric acid. All five samples are below guarantee 
in potash. The average analysis fails to furnish a commercial equiva- 
lent. 

Garden Truck. Three samples of this brand were drawn from different 
localities. Sample 1494 furnishes five-sixths of the nitrogen, seven-eighths 
of the available phosphoric acid and barely meets the guarantee for 
potash. The nitrogen is mostly in the form of nitrate. Sample 1493 
furnishes a trifle more than one-third of the nitrogen, seven-eighths 
of the available phosphoric acid guaranteed and barely meets the guar- 
antee for potash. None of the nitrogen in this sample is in the form 
of nitrate. Sample 1341 furnishes a little more than three-eighths of 
the nitrogen guaranteed and is below in both available phosphoric acid 
and potash. None of the nitrogen is in the form of nitrate. This brand 
does not furnish a commercial equivalent. 

General Crop. Four samples of this brand were taken from different 
localities. Sample 1399 is a trifle above the guarantee for available 
phosphoric acid and slightly below in potash. Sample 1504 is a little 
over two per cent above guarantee for available phosphoric acid and 
one per cent below in potash. Sample 1505 is nearly one per cent below 
in available phosphoric acid and a trifle above in potash. Sample 1506 
is one and a half per cent below guarantee in available phosphoric 
acid and nearly one per cent below in potash. This brand does not 
furnish a commercial equivalent. 

Ohio and Michigan Special. Only one sample of this brand was found 
on the markets. It furnishes seven-eighths of the nitrogen, a little more 
than one-half of the available phosphoric acid and nearly two and one- 
half times the amount of potash guaranteed. This brand does not fur- 
nish a commercial equivalent. 

Soluble Bone. Only one sample of this brand was found on the 
markets. It does not furnish a commercial equivalent. 

York State Special. Two samples of this brand were drawn in differ- 
ent localities. Sample 1342 furnishes one-half of the nitrogen, a trifle 
less than seven-ninths of the available phosphoric acid and a half per 
cent more potash than guaranteed, a part of its nitrogen is in the form 
of nitrate. Sample 1496 furnishes a very little more than one-half of 
the nitrogen, a half per cent less available phosphoric acid and a half 
per cent less potash than guaranteed, and contains no nitrate nitrogen. 
* This brand fails to furnish a commercial equivalent. 

Chicago Fertilizer Co.: This company licensed three brands all of 
which were below in nitrogen, one sample, 1411, furnishing five-eighths of 
the amount guaranteed while the other samples, 1488 and 1439, furnished 
less than one-half of the amount guaranteed. Two of the samples are 
below guarantee in available phosphoric acid and one in potash. Neither 
of the brands sold by this company furnish a commercial equivalent. 
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PRICES USED IN VALUATION OF FERTILIZERS. 


In determining the commercial valuation of fertilizers the following 
schedule of prices has been used: Nitrogen in mixed fertilizers 2014 
cents per pound, in nitrates 1814 cents per pound; potash soluble in 
water 5 cents per pound; available phosphoric acid 5 cents per pound; 
total phosphoric acid in bone 4 cents per pound; insoluble phosphoric 
acid in mixed fertilizers containing nitrogen 2 cents per pound; in fertil- 
izers containing no nitrogen no value is given to insoluble phosphoric 
acid. 

A valuation is determined as follows: The percentage or pounds per 
hundred of each ingredient (nitrogen, available phosphoric acid, insolu- 
ble phosphoric acid and potash) are multiplied by 20, giving the number 
of pounds of each ingredient in a ton. The figures are then multiplied 
by their respective pound prices. 

It should be clearly borne in mind that, in publishing these prices, 
the station does not assume to dictate the price at which fertilizers shall 
be sold. Owing to the fluctuation in prices, differences in cost of delivery 
at different points, and other causes, the obtaining of true average market 
prices is an impossibility. The schedule of prices has been used by 
the station simply as a means of comparing the value of fertilizers as 
guaranteed by the manufacturer with the value of the samples as col- 
lected in the open market. Purchasers will often find these prices of 
use in comparing the relative values of similar brands offered by different 
manufacturers. 
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Results of analyses of commercial fertilizers for 
1 Nitrogen. 
5 pea sA Bade {in 
| 
a | 
be Manufacturer and Trade Name. | 
3 Found. | ,@uar 
3 2 anteed. 
i} 
8 
Tur AMERICAN AGRICULTURAL CHEMICAL Co., New Yorks, N. Y.: 
1461 Bradley’s Alkaline Bone with Potash.........cesceseccecvereectlerereses alae cageuntchucenee 
1887 Bradley’s, BY DS Sea HOw! Guano een wares srieinsrs aithelo ainlaareraiele leis 2.28 2.06 
1386 Bradley’s Dissolved Bone with Potash.............02+:-0eseeeeee 1.19 1.0 
1414 Bradley;s Niagara PhOsphate. ccc wine svete ol eielelie cl dptatersrehske sua te 0.79 0.82 
1415 Bradley’s Soluble Dissolved Bone..........0- 2. cece cee ce reece ec[erertresaslecscsacecs 
1458 Bradley’s Special Potash PerviiZerscic.c esis oie weet tole ecstele otis wien ele ake 0.85 0.82 
1351 Crocker’s Ammoniated Wheat and Corn Phosphate............... 2.18 2.05 
1468 Crocker’s Ammoniated Bone Superphosphate............-.-++00- 2.26 2.46 
1391 Crocker’s Dissolved Bone and Potash.............. 0020s cewreeec|escercsens Hake! pleas tape 
1417 Crocker’s General Crop! Phosphate .2..0..1> Jc = sa. lelo ee «eles eek - 3 0.93 0.82 
1354 Crocker’s New Rival moniated Superphosphate..............- 1.21 1.23 
1353 Crocker’s' Universal’ Grain 'Growet sco: cists) oe ines iaierale oe, iintet> sleeved [ots 0.81 0.82 
1356 JDVATER CC byob batolyl soya Bind Rew ainin Boi Gals Hiab MOO MOUe Got AROOS TOD 4, 2.47 2.46 
1352 High Grade Garden and Vegetable Fertilizer.............--.++++: 2.13 2.0 
1510 High Grade Garden and Vegetable Fertilizer............--.-.-++: lett 2.0 
1355 New. works State Special: neta .e cists ciateversl oi aaters clos) atte ratakeneitc [als 0.84 0.82 
1433 iNiaparacDissolved) Bone and Potashicmerc cmc cee acletcisnneristarer= Hctand eb reneeeiecel] eielete he eet 
1429 Niagara? Grain and iGrass! Grower. sen «ifs oleic’) 2 --relwin ms eiele vik Serie 0.89 0.82 
1416 Niagara Potato and Vegetable Fertilizer.............-..0+e+eees 2.12 2.05 
1434 Niagara Wheat and Corn Producer........-..----.+s+eeeeeeeees | 1.22 | 1.23 
Ture ARMOUR FERTILIZER WoRKS, CHICAGO, ILL.: | 
1444 FAT SOTUDIE Se Ce as as cae erates ate taintelie lots heaves tel exeiebe: heen aoeeress 3.43 | 2.88 
1452 Ammoniated, Bone with Potashes .jcjce «cis ts sien etal) nip oneliela wie gi Siete PAS Uy | 2.47 
1459 Banner Brana oie. tailed ete eee are elaborate are te sistas wravetahel seotescve weal o lerls cares a= eatren| tetanete tT aseeenate 
1390 Gan GrO WED cictls lecceletele ose es akties sis feele stare sal atoj(eKe al oie s als shel et elinheleet sien 1.24 0.82 
1367 iBone Blood and cPOtash sana /irm ele eiaieseodasee aisle toteie torerer tee mate kets 4.13 4.11 
1366 050} 0210). Let21 I een em er Sutin eerrceen er PA Ch rT Ss ADO din Deno Onc | 1.99 2.47 
1848 OTOPVGTO WEL. 02)s6cbes/oiaayseundie Ren ele ite es meee ee csUeye hes ORC Tee Mote Renata | 0.89 | 1.23 
1611 CLOP: GTOWSL selec rsieae eOlckese leche chal alee ae, sev MEAUae ake aie ohemn Mal eee ren | 1.21 1.28 
1512 Grop Growebve is co ne EA oe cake eie cones Ge enceie Seater giacarh eee RneLa el 1.31 1,.23 
1487 Priut aud Root Crop Special. .c <p acter icce dere steerer soe et ee 1.65 
1618 Kruif aNd sRGOt OLrop IS PEClel epvarew iste laa ele uot ole oie atecwte ore at eel leonsre | 1.45 | 1.65 
1448 GermanuKalnl to wirccace eerie cise ate: Kianetensresenae co meres aan ei iateaels Jrrereeeees hearst (maven 
1347 GrainiGrower a: tee ea ROL ERE GEYER Ce eter | 1.34. 1.65 
1614 GTALTIIGNO WET. Hoo eo casiehectre levee mele cake aes, a ETE Te a miele aie elem ancltelts vse 1.55 | 1.65 
1515 Grain’ Grower 5... .)scon weet eee alee ieee eed gear a eet 1.49 | 1.65 
1369 ICN GT AAS POtato: coi cts tole cles aeis baa arene eine ereie rosehee re iake peau iste 1.58 1.65 
1516 Leb KoMl Ch yiLo ty) Ls) fA OEE S SOO OA Ocae Gn Wales tan cbimercic 1.48 1.65 
1465 Miriate OF MPotashivse. eset meet cae sche attsaucle hs eiolode Ioietets’e lefens miaieraterokens [rtcterareclessverenes 
1456 NI PPAtETOL SO Bites ccccvhetsie ete eke sverene ctete se dontcoiecokeis obs tele catstiek ke fara ees 15.80 15.63 
1403 IRhosphate Hud ePotash ne cer .s, tes ies arate seen ne teels /<leills alels Tele etete Nena eta Ia tae sisisusietaall Gus ot ecemonorenele 
1446 Star PROSPHBLC. were oie mec euata vues: «cyausie le telane cial ye ienavel p etelons sf teleee a) «ll ogehele ie metetailore|t wmetaiale Saetsiane 
Aap ASteanied Bone Meale i tux cactees seh nude eae aoa wee eee pe 2.78 1.65 
1346 Sugar Pees Special: s. ceteaw wih ecu nle lelectra Gir aateweisrers muoieiare Merete 0.89 0.82 
1517 StivarsBeet Special: sia suis aiecreio lenere eed where lola sine eho etie tales, cotton eens 0.82 0.82 
1518 SiUPary Beet SPEClal cs ateccateleeasevy oevelees keie ekousnc a arses otatlehe estate eines ts 0.81 0.82 
1349 Wheat iCorn and Oat Snectalinaa. casio nile mielsisas Gels vi ete siete oxo eirrerel 0.97 0.82 
Basu Packina Co., Fort WAYNE, IND.: 
1454 HASH’S COTM ANG) WV LEAL, CIO WOLD wale cit ors on [n'a )eishs) o/0le) wai tavoledeletalsinietane 1.64 2.0 
1484 EBASH AI Grain Grower. ce” cis macelcols oe mina hina eral oe cteiieleiaie ie terete tate 1.34 1.20 
1455 BASh’s Potato and Garden’ Special sis. acto ieis.c) soir cpoloia ni slele dete ersten 1.10 2.20 


*Manufacturers’ samples. 
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a : : ] % 4 # 
Phosphoric acid. | Potash. 
Insoluble. Available. 
pea | a ne ae . Guar- 
if | F Found. anteed. 
= uar- | uar- 
Found. anteed, | Found. | anteed. 
see ab Pas Aula Sika eMart a ae eee ds ee om = (ae Lat 
OGG erase ae 13.24 6.0 | 1.83 | 2.0 
2.43 2.0 9.10 R00 | 1.82 | 1.50 
2.24 2.0 | 9.09 | 8.0 | 2.07 | 2.0 
1.08 1.0 | 8.18 7.0 1.19 1.0 
1.47 i ae 15.59 LaAROy>: eR ee ae | ee eae 
Ae 483 |b des ee 9.28 8.0 3.25 | 3.0 
1.97 1.0 9.64 8.0 1.48 1.50 
1.85 1.0 10.16 9.0 3.28 | 2.0 
0.87 raga 10.91 10.0 2.44 | 2.0 
2.17 1.0 8.46 70 1.14 | 1.0 
077 1.0 10.05 | 9.0 2.09 | 2.0 
1.58 1.0 9.13 8.0 1.98 | 2.0 
Cee ty ae aaa lccoccl cea ocee loc etea hoe e 
GG4iisoue ce. 9.63 8.0 5.15. 6.0 
ae Nad RR 9.55 8.0 3.15 | 3.0 
1.96 1.0 10.71 10.0 1.81 2.0 
1.27 1.0 9.08 7.0 1.09 1.0 
1.78 1.0 9.11 | 8.0 3.37 3.0 
1.58 1.0 10.57 9.0 2.12 2.0 
L772" | 2.0 11.70 8.0 4.70 4.0 
2.08 2.0 | 9.98 6.0 2.58 2.0 
0.22 | 2.0 | 12.79 10.0 7.80 8.0 
2.31 2.0 9.40 8.0 2.44 2.0 
2.30 2.0 | 9.92 8.0 8.53 7.0 
0.95 | 2.0 9.97 8.0 Dayal 2.0 
1.66 2.0 10.51 8.0 1.86 | 2.0 
1.56 — 2.0 10,14 8.0 1.80. 2.0 
0.67 2.0 9.64 8.0 4.63 | 5.0 
0.51 2.0 | 9.01 s:0°) | 4.72 | 5.0 
et Sed eee eet [peeve Meteo: trae 11.98 | 12.6 
| } 
1,10 220) | 10.24 Stony 1,80 | 2.0 
3.14 2.0 | 9.26 S20) 2.08 2.0 
1.30 2.0 10.97 | 8.0 1.83 | 2.0 
1,04 |10 a0 a0 1026 8.0 10.82 | 10.0 
2.32 | 2.0 | 10.38 8.0 9.18 10.0 
[PAR ae ctr) Ae Teen Ee Hiv tee mea pack, Be tte 51.81 48.0 
bee See ee eae ae be ee oae ee 
0.81 2.0. | 17.41 14,65 (bo 2 Geen ee eee 
| 
Sue HO) apaiar) |p easeiaeihe? acoe |?) -asae| 7 ane 
0.37 2.0 | 9.55 8.0 2.71 4.0 
0.74 | 2.0 | 10.16 8.0 3.93 4.0 
0.91 | 2.0 8.57 | 7.0 1.10 1.0 
| 
| | | 
0.28 | 1:0) | 6.77 | 5.0 | 1.46 | 2.0 
0.55 1G 9.72 S0nal 2.17 2.0 
0.22 Tah 7.74 SeOr| 7.98 10.0 
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| Laboratory number. 
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1392 


1382 
1381 


1340 
1485 
1503 


1343 
1398 
1486 


1487 
1488 
1400 


1489 
1490 
1491 


1492 
1341 
1493 


1494 
1399 
1504 


1505 
1506 
1344 


1432 
1466 
1342 
1496 


1404 | 


1411 
1438 
1439 


1499 
1500 
1501 


1502 | 


1469 
1412 
1378 


1377 
1519 
1470 


1413 
1375 


1423 


1376 


1507 | 
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Results of analyses of commercial fertilizers jor 


Manufacturer and Trade Name. 


RoseRT BINDER, BATTLE CREEK, MICH.: 
Bloed.and! Bones con nates ee heme ene ae ee oe 


Tue JAMES BOLAND FERTILIZER Co., JACKSON, MICH.: 
Blackman General (Crop i. 6cs 2.2 ae brctecchtelscecersesoteletern 5 
Surarebest, Onlonsang POLatO.:..cc hse eee 


THE BuFFALO FERTILIZER Co., BUFFALO, N. Y.: 
-Ammoniateds BONE BIGCK>s stiacsicc «en G aes eit eerie 
AmMmonisted, Bone BIA, 2S) esis os sre poke al ate aa eenle by eu onte beet ae 
Ammoniated) BOnevBlaclkes sa eee ace peice eee En Cee reel 


IBOTIGsMEaDe: Pricer ons ied eee OR ee eA 
Celery and Potatoyspecial st ee) see ese eee Gee 
Celerycand Potato Specialea sas poe ac bh eel miseseee line tee 


GCelerysand Potato speciale jsnw esse avocrs oraeie ates eae 
Celerysand: Potato Specials 2 oni «nome eee ae 
Warmers) CHOICE. 3 meiid sc aig) ree Ee Cee eee 


MarmersaCholcel ne. cem scents tia ace eee eee 
Harmers4 CHOICE sere ae ick eciien ea oboe eaten bite bree 
Warmers aCHOICE =. cerry aie -fabeeast. OR aelaetaie oesaerear 


HabMers’! Chole ee Beers ceerloe el ess ae eee nen 
GardenVEniick:. ie aoc cece Bea alae ee eo Ens 
Garden UETiCloohs ie tac ciel adit Bee Eee eae eee eee 


Garden Erne ceo ke oe hoes Nie ais pirate iis ioe eee 
Seer tvagrapeoswapoaudisc saas sp Je sue ar dopeoecuuees gomollbo cc0a ses 
General Crops se Kase oes. eae es oe Re ede Seve Sea ce aes ae eee ee P| 


GENERAL CrO p is cop cyincos: oe Sesh oscra teres Me shee Cee deb aEs eae ah ef fone Sean letter eaCAeieaHton tolerate eel Eats | 
GeneraliCrop.. acces Pee eee Ce eo a eee 
Muriaterof Potasliy ics iics toca orete esas oeelae tye Seoetneiss Meeps eee 


Ghiovand MichizaniSpecialsene ceiieeeeas ore eisai 


non FRO COCO OFF OFF OOF 


WO WHO COO OFF BRENT Hee 


Nitrogen. 
| 
| 
Guar- 
Found. | snteed, 
5.34 aoe 
2.53 125 
2.41 2.0 
= 


o- 


pect) (10) (eihl 8 20) « fs Seen a eo ae NE i RE A Pe eG te eA ISc aa Oa aa oe, lot choo 


Work 'Stateuspecial.. 115 pe. bate cee erin pees Cee 
Work StatewSpeelal’.;.. cosa -eoceetiekke ates ten selec bee 


E. Bourton, Sv. Josera, Micn.: 
Meat and Bone PROSPHALE yc ees cvs ies ete Se SS ae 


| CHicaGo FERTILIZER Co., Cxicaco, ILt.: 
Blood: "Boneland ‘Potash! hse c.2 bs oe chee Beebe en 
Potash: Speclalierts sion cies seen a eke oa epee an pete 
Wiheat and\or Speciale. s. a2 ceca eee oc tae Boe 


THE CINCINNATI PHOSPHATE Co., CINCINNATI, O.: | 
*@apitol, Dissolved ‘Boneand Potash | iio. nce eae <a ls ee ee 
*Capitol Grain and Grass Grower.............-..00+02- 
*Capitol Tobacco, Potato and Beet Grower............. 
= Gapltol WHEAaLAGTO WEN pa: iy. ee te halans arene cies ee a Oe Sec One al tee eee ees 


Daruine & Co., Union Stock YARDS, CHICAGO, ILL.: 


3. 


*Darlineis Acid “Phosphate jc): - icin -iesenta = meets he bara ste = hte teens | 3 st gels eras Porte! ysl aeons ete 
Darling's Chicago Brand. tree cigs series ree Wee eo erent | 


Darling’s Farmers’ Favorite Brand.................... 


Darting’s General Crop Brandy. 32 ,: 06206.) o> 5s basa peeasde eee el 


Darline’s:General Crop Brand: 22 =. -(... Sacto: ce tinue alte 
*Darling’s Pure’ Bone'and Potash: .\.. di. os o's <<) ois ogee 


Darlings: Pure (Ground Bone. = o.25 ote wi ote. + yb ate tes 
Darling’s Sure Winner Brand...... Sots SA guootea ta iad 
Darling’s Vegetabie and Lawn Fertilizer............... 


Darlingeh Western sbrandi: dic. check eee Pewee es 
Darin s Wester Bravids ics csacn aoe cow eee eee Oe 


* Manufacturers’ samples. 
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Potash. 


Available. 


0.29 


Guar- 
anteed. 


Found. 


Insoluble. 


EXPERIMENT STATION BULLETINS, 
Phosphoric acid. 


1907, expressed in parts in one hundred. 
Total. 


Guar- | 
anteed. 


Found. 


ooo 
19 19.2 


ooo ooo 
IQ m~MOD 


1.0 
0.36 


\—) 
‘Aw 


Guar- 
anteed. 


Found, 


Poo not 
DtHe ADAM 
coon On 


3.53 
4.32 
2.66 


Ok 0 


alice MON AION 
Qed 


QOost Dee 
DOA man 
a 


15.0 


14.63 
11.12 
11.07 

9.72 
12.47 
13.70 
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Results of analyses of commercial fertilizers 
i | Nitrogen. 
2 fficbcuse ee 
z | 
> Manufacturer and Trade Name. | | 
i) | on | Guar- 
a | Found | auteeds 
(=) 
oat 
3s } 
4 | 
i ae ee ee ee ae es a a 
GLEANER CLEARING House Association, DETRoIr, MicH.: | 
1526 KGleaneriA COs NOSPE AUC feces sree eisiet sr aes let ener iek teehaeaere erage ee nel pean erry eres. 
1527 MIEANICT MA VOLILE 5 cael lotaw araliciatie erates cute) oceeel crododsr is uoul eine galt acaist otaueis mete 2:67 1.64 
1528 +G@leaner General (Grower nse 6 clea aeksiace a ae lee ene | 1.85 0.82 
| 
1529 pGleaner Phospnaterand (POLasiae or ster seryoege oieipeol s 4 cl slatettats een dsc taineyh aise rd laeien Acro 
1530 FGIEANEL SPeClallos iar. avers pererate, ore aale sy cierenetotereeae eye epacie mo yevellsreae stare ioteret 1.85 0.82 
- | 
GranpD Rapips GLUE Co., GRAND Rapips, Micu.: 
1345 reny sath 20/0) Cin BS Rong Ao RetOEGinina oaciaamicg 4 Gem wc anobmr oe cc 2.46 2.0 
GRANGE FERTILIZER Co., DETROIT, MICH.: 
1463 Michigan Grange All Crops Special eee jechicceiiderrc mths sree ie 1.06 | 1.0 
1471 *Michigan Grange Complete Fertilizer..........................| 0.87 0.85 
1428 Michigan Grange Corn, Oats and Grass...............¢..2+-0006- 5G 1.64 
1427 Michigan Grange Potato and Vegetable Fertilizer................. 0.95 0.85 
1520 Michigan Grange Potato and Vegetable Fertilizer...............,. 0.91 0.85 
1472 *Michigan’ Grange Wheat Wertilizer |. 3723.8 oc aps chc sits ea eters ancien e Cll nere nei eer een biT ene eters onan 
1443 Michigzan'"Grange Wheat Fertilizer with Potash. 222 ...s< <5 22scin ecole ae =e cnet eaeeeaenaee nes 
Tuer JARECKI CHEMICAL Co., SANDUSKY, O.: 
1464 CROMD? Phosphate’. srs. caine aeons. coro: she oe sues clic S cnrepeyersn gale onaue etic vaneiisre rail tokeraasee tele seed fe eee eae ae 
1407 Fish and Potash Potato and Tobacco Food....................+.. 0.82 0.83 
1508 Fish and Potash Potato and Tobacco Food...................5..} 0.79 0.83 
1406 | CGR HCIO LRASHT GAUIAMION. So tate cual cae oles cle ce ttn ohoe See retcnotera te cae eres cobaoners 0.92 LA25 
1462 TELE GLUT Ee RELI acs apooner sy oka ease) aha Wain ie mamas ete eae mente tees mae to ata oben 0.86 0.83 
1419 NumberiOne visi Guano age secs re cen eeeete cue theo sro eaec onion | 0.86 1.04 
1509 Number One: Mish) Guanotse ets: eect ate atten Bee Aa ee | 1.08 1.04 
1460 Special Siipar Beet Grower: vce curt sis exo hoxeeeaais cee meveherthel ade sheteneie 0.85 0.83 
1405 Square. Brand Phosphate-and Potash. 25. pcus ssc co cledarehn eyobn s oicl eve tel = euetal | aeereenenetets 
1420 | TD pACCO ADC PIUuCK GIOWEL nose hoca ce oe rere echo aronere ie erie 1.31, 1.66 
| KaLAmMazoo PN oEae AND pa E Co., KALAMAzOoO, MICH.: | 
1393 | Kazoo Fertilizer... Ene ne ice ete Porcine 2.02 | S10) 
| MicaicaAN CARBON Works, DeErroiT, MIcH.: 
1397 Fea Nl 0K 7k | CAS Ra te RRS rote cece RRC atc ES ACCT GaAs Rae? Beste elie Bee a 1.00 | 0.82 
1473 *Banner Dissolved Bone...... Bhd oN sUGTasS CIB daeaoNS Agua AD Me cllowas wzob So: tS econ ene 
1368 Homestead, a. Bone, Blaek HertiliZery coy: ceiete eta lus seyoees =p <0) et oes 2.14 | 2.06 
1396 Homestead High Grade Garden and Vegetable Fertilizer.......... 2.18 | 2.0 
1418 Homestead Potato and Tobacco Fertilizer..........-........-.-. 2.25 2.06 
1425 Homestead Special Beet Fertilizer................02..00eccsvene 1.68 | 1.64 
1424 | Homestead Sugar Beet Fertilizer.................0-00 eee e eee | 1,24 | 1.23 
1421 Red thine Complete: MAHULE: sei e\<is cewiavrrsseieteiaei le ec oaneistel=ve ee nalsea 0.88 | 0.82 
1474 FRed WANS PEPHORPNAC as hoe cian lathe ba ees) hells tebe ace Oetenatels ietma lense euel| talareveaakonerens het eee 
1447 RedsVine Phosphate with} Potash). s4.7. sya; crore oer eis idee oso llieess stele tars tele 
NortH WESTERN FERTILIZING Co., CurcaAco, ILL.: } 
1475 FACICU ated BONE ANG POtaSlis Gossow vee hme wm cle eset alot elke ol elsrakate 0.94 | 0.82 
1372 GardenmCity. Superphosphater.. =< (s1c u\s seas cae uit de lets cae where 2.46 | 2.05 
1370 Horse Shoe Corn and Wheat Grower.................-+--++--«-> 1617} 1.64 
1373 Horse Shoe High Grade Garden and Vegetable Fertilizer.......... 2.15 | 220 
1385 Horse Shoe Potash MaMunre s secre siete ale eitsta, cee latmiedeieiess © eueteneed ets 0.99 0.82 
1394 Horse SHOC EOLALO (GIO WEL eset ce tine cre siciviaie acts spe Tcl emes ane tomels 2.49 | 2.46 
1374 Horse Shoe Sugar Beet Fertilizer HE ET, dee aoa aie et DAE HERB oe aar 1.26 | 1.23 
1436 GQuickrActinge FROSpHAte nc Paice syavelere re mle aldda ele ln: arelo om nicoreile.» ol a's (si ele]|iwivtnls4S iar eacie one gatota parle 
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Phosphoric acid. 
| Insoluble. Available. 
= | Guar- ? Guar- 
Found. | anteed, Found. anteed. 
if 
eR EEE eee SES SO oe See 
| 
| 
1.59 | 1.0 BONS as a 
0.97 | 1.0 9.10 | 3.0 
1.04 | 1.0 10.86 10.0 
1.10 1.0 11.40 10.0 
1.20 | 1.0 9.25 8.0 
| | 
| 
TO SM anges 10.05 | 8.0 
| 0:97) 14> 20 Oss |) 4 SO 
1.16 | 1.0 8.54 7.0 
| 1.02 | 2:0 10.06 8.0 
1G Ae Oe A 9.99 | 8.0 
Gis: [eke 9.31 8.0 
0.94 1.0 16.36} 14.0 
0.84 | 16030) OGRE BZ 10.0 
| | 
0.83 1.0 16.42} 14.0 
0.94 | 1.0 8.98 8.0 
0.95 1.0 8.02 8.0 
1.76 | 1.6: | ~10.02-| 8.0 
0.57 1.0 9.54 | 7.0 
| 1.12 | 1.0 | 9.08 | 8.0 
0.72 ge 9.48 | 8.0 
0.74 1.0 .| 3.60 3.0 
1.51 en i epame a 10.0 
1.34 | 10s 9.92 | 6.0 
§.99 3.0 | 4.18 3.0 
WOO) | cacti 10.03 8.0 
OBR | scare sns | 36.87] 80.0 
FO, rae sth dure! 3.90 8.0 
GYO4: acces 9.74 3.0 
66) ee ean 9.34 8.0 
DES Z oa be: ac cle 4! LOGS 9.0 
PUG Peres es. | 10.85 9.0 
DE ION A tar: 8.66 7.0 
OUBO. ie asa 15.23 14.0 
O85 eee ee 12.06 10.0 
0.77 2.0 11.83 10.0 
2.95 2:0 8.97 8.0 
1.31 2.0 | 9.11 8.0 
Mg Seek Cee | 8.89 8.0 
aega 9.92 8.0 
0.50 2.0 10.72 9.0 
TOG be awne eed. 10.07 9.0 
1.24 2.0 11.52 10.0 
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oO 
a 
| 
= 
I 
Pe Manufacturer and Trade Name. 
S) 
3 
° 
aQ 
a 
A 
OHIO FARMERS’ FERTILIZER Co., COLUMBUS, O.: 
1410 Ammoniated Bone and: Potash. .0e sles bicere biolesrecimiele heise sine ere 
1408 Corn, Oats and Wheat, Fish Guano............-00.5.-..0ee-0ees 
1497 Corn, Oats and Wheat, Fish Guano....... ie 
1409 GeneraliCrop FishiGuano es. Jiqcisimisit aisles cbele eto eoaichal helstem eye eae wes 
PHOENIX MANUFACTURING Co., ANN ARBOR, MICH.: 
1384 Eiuiron*ValleysBrand ss, s ccmicuins arenictc tise eis eee a erates ae eee 
RASIN-MONUMENTAL Co., BALTIMORE, MD.: 
1457 Rasin’s“Wheat; and Truck Mixture). soo. < arse ecco os 107g ee tan wi evens evil lyn tele te venauetel | uae ena 
SPEIDEL & SWARTZ, GRAND HAVEN, MICH.: 
1350 Celery AUStler: fos discete re eb cate eters el sake asl ccctar ahah srorte ladatinleaetonelis Tak Pere Lae oe tae 
STINGEL Bros., SAGINAW, MICH.: 
1522 MSPIN GES a. 5 eA ica wie aisha ta ier akee eae ee ete eee Ooh le creo iegentite Bireuaiial ceateres 
Swirr & Co., UNIoN Stock YarRpDS, CHICAGO, ILL.: 
1476 FSwilt’S Bee HIVve dt erenliZzer cscs ain ie oeke ria ele zoe ices shel erate ees arene 
1358 Swift's! Complete: Hertilizer a: <5. (aise, ercrecc ay alien eee toi oko ies a eet | 
1440 Swittis Muriate Of sPotashie. scm. nek ticde rete ieatel vue hoc oe ricer olen 
1441 Switt7s Nitratelof SOda.f. jar isysrse svt soietenet a-cdsaustenees Py eteusitrevelevercehenees 
1430 Swit S.Omion se OtatO anG. TL ODAGCOLEEniceicm cei eniena ai biereie eee nt ots 
1477 *Swift’s Pure Ammoniated Bone and Potash.................... 
| 
1388 Swiltzs Pure Bone and Potash: ester he ee cenit oe pred eal eater teeta 
1426 Swiftis: Pure: Bone Meal fe iecccer uct oils aiereresaut rar on cacorenelclle ey oieneus role tauensienare 
1431 Swifts) Pure: SpecialiRomes Meal a5 str euler oo tecbeeyeke cenneteve mel eit 
1451 Swift’s Special Park and Lawn Fertilizer.....................200- 
1360 Swift’s Special Phosphate and Potash... 23.- =... tcc de oe cece’ 
1449 Swilt’siStraw Deny Special oarepsecs crews ens sche) dean ve nesect aecev enero suet clare eee ieae 
1478 AS wilt:s SUPATABCetGLOWEL, mesin. ts netic teie erator nine ere ciekaaiel teeta 
1357 Switt’s Superphospha te hatc.cusvcverecs ca euersve nie ecis)  tevenente er natoene re neeeetiers see 
1359 SNPALE IS LUCK: GLO WET an eresste ties aoe: beens miic eakean shichehe aye lene clean emeonet 
1498 Switt'saimick Growers: 2. cy sete cheel eee 2 ete cas ois Pra eeR eeelieva ae ee oar 
1442 Switt’s Vereetable: Growers pio. s.es ee ches weil Sehe alum eierete caiecos 
F. A. THompson & Co., Derrortr, MIcu.: 
1480 FROseUNICOLINE HerpwliZens pa ratee cbs: eters eysiete eteienetaransiete tne sensi | 
THE TUSCARORA FERTILIZER Co., CHICAGO, ILL.: 
1481 FA CIGHPHOSPUALS HAS 25 sie epah ee arava eet a nits aholeaote hile, whe enc abarareepenatel sr openers } 
1364 Ammoniated Phosphate wes ch siciessc: cake oe oie cl oerie ste Patera eis aeuavonesbioneees 
1402 BONE BUG TP OCASI tec cycvare eeees Wolo rete ies de talie otishonutes oka eel loli tclionane eaeuesern 
1362 Michigan Special errs. ic uate c. cco ece ce pubes lone issexe tothe teres oumnst ete el okeas tet 
1521 Michigan) Speciallnc kc. te-evencrotabovione re ae seeks os hte Gotan Ranetiatiape (erel mone take anita she 
1482 ¥ Steamed Bone. Meal... iti aleb.c ote procs ate othe marae emis arsletese me eheete 
1483 + Tuscarora BOneyehOSpHasie ss *.c scvc. b 2.ahe cteierst aisle See et guitare aud weeks 
1365 MUSEATOTA WTUIG aNGNEO LAO. crete ee, crouse aie ereroy nic ralekouatecs ial aes tate eure } 
1361 DUSCATOT ANG ATG is is/are picna ho euotleld. Grech usleis cease altis uel t: oaks teliaialee tetas 
1363 TIBCATOLGA AIAG AT Cicc ie: chakra siege ever ne 0) Se UNb te se ecsb OBA Ware meta eee teeans 
1450 TMISCATOLA  BTUCKELs orc ioe errant alain ere OGD aisle ei het aero tecateteralereletene 
1401 Wolverine, Speciale: sce i. Ge Bae ie weet is cacease sete ahs wearin Mie eane 
Tur Woicuer FERTILIZER Co., Dayton, O.: | 
1383 Oniomand Truck Pertilizere ews seks costs csc teatane eke siete eictalt ates 


* Manufacturers’ samples. 
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Phosphoric acid. 


Insoluble. 


Coe HRS 


Guar- 
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ee em ee ene 


Available. 
| Guar- 
Found. anteed. 
$2137] 8.0 
8.46 8.0 
8.50 8.0 
8.03 720 
9.48 8.0 
12.05 10.0 
13.54 13.54 
8.10 8.0 
9.60 8.0 
sae See Heer aaa 
pe OE See ore 12.25 
6.48 Zeek) 
10.99 10.0 
9.83 9.0 
9.78 8.0 
9.57 8.0 
10.16 8.0 
9.60 8.0 
10.57 9.0 
16.86 14.0 
9.64 7.0 
ez 10.0 
9.54 8.0 
9.53 8.0 
10.73 10.0 
10.46 8.0 
12.28 8.0 
10.09 8.0 
8.97 8.0 
9.63 8.0 
| 
11.10 8.0 
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After the manuscript of this bulletin had been sent to the printers, the 
following samples of the Buffalo Fertilizer Co.’s goods were drawn, at 
the request of the company, from a recent shipment: 
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Results of analyses of commercial fertilizers for 


z Nitrogen. 

= 

= 

P Manufacturer and Trade Name. 2 

& uar- 

3 Found. anteed. 

°o 

2 

3s 

=| 

THE BUFFALO FERTILIZER CO., BUFFALO, N. Y.: 

1531 General’ Crop. id si eee aiecaieta lite oe late'® one! S wae obo teiere Seats slate ese cuarabare see alife ionatene Teens eat oo cee eee 
1542 Gemerall Crone ci. tecejcln s\<ieleln s\ele 010 8 s00l sie) sle1e o\e) = elivte ote tahalalslecelievsia: abevellialancis slept tere] fete te iemee rele ame 
1532 Ohio and MichizaniS pecially. (oc reco sacs eon ovsiaie. coaveletatole austere eseianaere 0.88 0.82 
1543 Ohire ANG PMIChie ATS PECIAL seme, etal ate -)atn lel) elaiet asl ols tahPatelafogeteh ate aie te vere 0.88 0.82 


THE PROTECTION OF BUILDINGS FROM LIGHTNING. 


A. R. SAWYER, PROF. OF PHYSICS AND ELECTRICAL ENGINEERING. 
Bulletin No. 249. 


All the modern ideas on protecting buildings from lightning are based 
on the reports of the Research Committee appointed in Great Britain 
a few years ago, which go to show that iron is preferred electrically 
to copper, as a lightning rod. One objection to iron being that it is 
liable to rust, therefore it is desirable to put the lightning rod up in 
one piece. Secondly, it should be well grounded and it should protect 
the highest part of the building. In regard to the first recommenda- 
tion we find the following words: 

“Now, however, it is perceived that it is not so much quantity of 
electricity that has to be attended to as electrical energy; that this 
electrical energy is stored between clouds and earth in dangerous 
amount, and that our object should be to dissipate it not as quickly 
but as quietly as possible. A sudden dissipation of energy is always 
violent. No one in his senses wiShes to stop a fly wheel or a railway 
train suddenly; sudden or hasty dissipation is not what is wanted. 
Gun cotton possesses a store of potential energy locked up in it to a 
dangerous extent; if it be dissipated suddenly, as by percussion, a 
violent explosion results; but if. it be dissipated gradually, as by a 
flame, the energy is got rid of without much damage, beyond the liability 
to fire. An armor plate may be able to stop a cannonball quickly, 
but a heap of sand or loose earth does it more safely, because more 
gradually. 

So it is exactly with the store of energy beneath an electrified cloud 
or between one cloud and another. A lightning conductor of perfect 
conductivity, if struck, would deal with the energy in too rapid and 
sudden a manner, and the result would be equivalent to an explosion. 
A conductor of moderately high resistance, such as an iron wire, would 
get rid of it in a slower and therefore much safer and quieter manner, 
though with too thin a wire there may be risk of fire. 
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1907, expressed in parts in one hundred. 


= Phosphoric acid. Potash. ? 


Total. Insoluble. Available. 
> F) Ss Guar- 
E , - Found. anteed. 
uar- uar- uar- 
Found. anteed. Found. antced. Found. anteed. 
13.00 | 11.0 3.63 2.0 9.37 9.0 2.42 3.0 
11 35 11.0 Aegis | 220 10.66 9.0 AI 3.0 
11.48 | 12.0 1.72 i ee 9.76 1-0 1.38 | 1.0 
11.85 12.0 L27. 1.0 10.58 11.0 L322 1.0 


The rush in any case, however, is likely to be rather violent, and, 
like an avalanche, it will not take the easiest path provided for it, as 
if it were a trickling stream, but will crash through obstacles and 
make its own path, some portions of it taking paths which would 
be quite unexpected. Hence, no one path can be said to protect others, 
and the only way to protect a building with absolute completeness is 
to inclose it wholly in metal. An invisible cage or framework of iron 
wires, however, descending vertically down its salient features, with the 
utilization of any metal in its construction, suffices for all practical 
purposes, unless the building is a powder magazine. 

The effect of points, and of rain also, in gradually dissipating a charge, 
and thereby contributing. to safety, has long been understood; but 
the feature which has not been known is that there are cases where 
points are wholly inoperative, viz, when the energy is stored between 
cloud and cloud, instead of between cloud and earth, and when the 
initial discharge takes place from one cloud to another; then the lower 
cloud is liable suddenly to overflow. to earth through a region in which 
there was no previous preparation, and where any number of points, or a 
rain shower, or any other form of gentle leak, would have been quite 
inoperative. Then can a violent discharge occur to even the sharpest 
point; and a hot column of air, such as rises up a chimney, is even pre- 
ferred to a conductor. These are the flashes against which points and 
rain are no protection, and these are probably those which do the most 
damage to protected buildings. But it must be understood that when 
a flash does occur through a building, it matters little which kind of 
a flash it is—both can be equally sudden and violent—but if the build- 
ing is well provided with points, the first or prepared kind is not likely 
to occur, save in exceptional cases, the dangerous liability is then the 
sudden or overflow variety of flash. 

These, then, are the two points of novelty: 

1. The possible occurrence of a totally unprepared-for and sudden 
flash in previously unstrained air, by reason of overflow from a dis- 
charge initiated elsewhere, what is called the B spark, occurring as the 
secondary result of an A spark. 

2. The effect of electrical inertia or momentum, so that the discharge 
is not a simple leak or flow in one direction, but a violent oscillation 
and splash or impulsive rush, much more like an explosion, and occur- 
ring in all directions at once, without much regard to the path which 
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had been provided for it; no more regard, in fact, than is required to 
enable the greater part of it to take the good conductors, and to pre- 
vent any part of it from being able to enter a perfectly inclosed metallic 
building. 

IXven a small lateral fraction of a flash is able, however, to ignite gas 
if there is a leak, or even to make a leak at a “compo”-pipe. where it 
is crossed by a bell wire, and then ignite it; hence, after a building has 
been struck, careful watch should be kept for some time against the 
danger of fire. 

The amount of protection to be allotted to any building is no doubt 
analogous to the question of insurance generally; that is to say, the 
amount of premium it is desired to pay may be compared with the 
capital at stake and the risk run; and this is doubtless a matter for 
individuals and public bodies to consider for themselves. What the 
committee can do is to make a study of cases of damage occurring to 
buildings which on the old lines were supposed to be protected, to 
tabulate them as belew, and to ask for carefully recorded observations ; 
they can also draw up such hints and suggestions as may be of use 
to architects whose clients desire their buildings to be protected in a 
more thorough but not necessarily a more expensive manner. 

These objects, and these attempts at being useful, explain the exist- 
ence of the present report.” 

Also the following rules were laid down by the Committee: 


‘RULES FOR THE ERECTION OF LIGHTNING CONDUCTORS, AS ISSUED BY THE — 
LIGHTNING ROD CONFERENCE IN 1882, WITH OBSERVATIONS THEREON 
a BY THE LIGHNTING RESEARCH COMMITTEE, 1905. 


/ 


[ Notr.—Paragraphs beginning with odd numbers refer to Lightning 
Rod Rules, 1882; those with even numbers to Lightning Research Com- 
mittee’s observations, 1905. ] ; 


1. Pornrs.—The point of the upper terminal should not be sharp, 
not sharper than a cone of which the height is equal to the radius of 
its base. But a foot lower down a copper ring should be screwed and 
soldered on to the upper terminal, in which ring should be fixed three 
or four sharp copper points, each about six inches long. It is desir- 
able that these points be so platinized, gilded, or nickel plated as to 
resist oxidation. 

2. It is not necessary to incur the expense of platinizing, gilding, 
or electroplating. It is desirable to have three or more points beside 
the upper terminal, which can also be pointed; these points must not be 
attached by screwing alone, and the rod should be solid and not tubular. 

3. Upper TERMINALS.—The number of conductors or points to be 
specified will depend upon the size of the building, the material of 
which it is constructed, and the comparative height of the several parts. 
No general rule can be given for this, but the architect must be guided 
by the directions given. He must, however, bear in mind that even 
ordinary chimney stacks, when exposed, should be protected by short 
terminals connected to the nearest rod, inasmuch as accidents often 
occur owing to the good conducting power of the heated air and soot 
in the chimney. 

4. This is dealt with below in suggestion 3 (page 24). : 


EXPERIMENT STATION BULLETINS. 197 


5. Insutators.—The rod is not to be kept from the building by glass 
or other insulators, but attached to it by metal fastenings. 

6. This regulation stands. 

7. Frxrinc.—Rods should preferentially be taken down the side of 
the building which is most exposed to rain. They should be held firmly, 
but the holdfast should not be driven in so tightly as to pinch the rod 
or prevent the contraction and expansion produced by changes of tem- 
perature. 

8. In most cases it would be advantageous to support the rods by 
holdfasts (which should be of the same metal as the conductor) in such 
a manner as to avoid all sharp angles. The vertical rods should be 
carried a certain distance away from the wall to prevent dirt accumulat- 
ing and also to do away with the necessity of their being run around 
projecting masonry or brickwork. 

9. Facrory cHIMNEys.—These should have a copper band around the 
top, and stout, sharp copper points, each about one foot long, at in- 
tervals of two or three feet throughout the circumference, and the rod 
should be connected with all bands and metallic masses in or near the 
chimney. Oxidation of the points must be carefully guarded against. 

10. As an alternative, the rods above the band might with advantage 
be curved into an arch provided with three or four points. It is prefer- 
able that there should be two lightning rods from the band carried down 
‘to earth in the manner previously described. Oxidation of the points 
does uot matter. 

11. ORNAMENTAL IRONWORK.—AII vanes, finials, ridge ironwork, etc., 
should be connected with the conductor, and it is not absolutely nec- 
essary to use any other point than that afforded by such ornamental 
ironwork, provided the connection be perfect and the mass of iron- 
work considerable. As, however, there is a risk of derangement through 
repairs, it is safer to have an independent upper terminal. 

12. Such ironwork should be connected as indicated below in sug- 
gestion 3. In the case of a long line of metal ridging a single main 
vertical rod is not sufficient, but each end of the ridging should be directly 
connected to earth by a rod. Where the ridge is nonmetallic a horizontal 
conductor (which need not be of a large sectional area) should be 
run at a short distance above the ridge and be similarly connected to 
earth. 

18. MarTerIAL ror rop.—Copper, weighing not less than 6 ounces 
per foot run, and the conductivity of which is not less than 90 per 
cent of that of pure copper, either in the form of tape or rope of stout 
wires—no individual wire being less than No. 12 B. W. G. Tron may 
be used, but should not weigh less than 214 pounds per foot run. 

14. The dimensions given still hold good for main conductors. Sub- 
sidiary conductors for connecting metal ridging, ete., to earth may with 
advantage be of iron and of smaller gage, such as No. 4 8. W. G. 
galvanized iron. The conductivity of the copper used is absolutely un- 
important, except that high conductivity increases the surges and side 
flashes, and, therefore, is positively objectionable. It is for that reason 
that iron is so much better. 

15. Jomnrs.—Although electricity of high tension will jump across 
bad joints, they diminish the efficacy of the conductor, therefore every 
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joint, besides being well cleaned, screwed, scarfed, or riveted, should 
be thoroughly soldered. 

16. Joints should be held together mechanically as well as connected 
electrically, and should be protected from the action of the air, especially 
in cities. 

17. Prorecrion.—Copper rods to the height of 10 feet above the 
ground should be protected from injury and theft by being inclosed 
in an iron pipe reaching some distance into the ground. 

18. This regulation stands. 

19. Parntine.—Iron rods, whether galvanized or not, should be 
painted; copper ones may be painted or not according to architectural 
requirements. 

20. This regulation stands. 

21. Curvarure.—The rod should not be bent abruptly round sharp 
corners. In no case should the length of the rod between two points 
be more than half as long again as the straight line joining them. 
Where a string course or other projecting stonework will admit of it, 
the rod may be carried straight through, instead of around the projec- 
tion. In such a case the hole should be large enough to allow the con- 
ductor to pass freely, and to allow for expansion, etc. 

22. The straighter the run the better. Although in some cases it may 
be necessary to take the rod through the projection, it is better to run 
outside, keeping it away from the structure by means of holdfasts, as 
described above. 

23. EXTENSIVE MASSES OF METAL.—As far as practicable it is desired 
that the conductor be connected to extensive masses of metal, such as 
hot-water pipes, etc., both internal and external; but it should be kept 
away from all soft metal pipes, and from internal gas pipes of every kind. 
Church bells inside well-protected spires need not be connected. 

24. It is advisable to connect church bells and turret clocks with the 


conductors. 


25. WEarTH CONNECTIONS.—It is essential that the lower extremity of 


the conductor be buried in permanently damp soil; hence proximity to 
rain-water pipes, and to drains, is desirable. It is a very good plan 
to make the conductor bifurcate close below the surface of the ground, 
and adopt two of the following methods for securing the escape of the 
lighting into the earth. A strip of copper tape may be led from the 
bottom of the rod to the nearest gas or water main—not merely to 
a lead pipe—and be soldered to it; or a tape may be soldered to a sheet 
of copper 3 feet by 3 feet and 1-16 inch thick, buried in permanently 
wet earth, and surrounded by cinders or coke; or many yards of the 
tape may be laid in a trench filled with coke, taking care that the 
surfaces of copper are, as in the previous cases, not less than 18 square 
feet. Where iron is used for the rod, a galvanized-iron plate of similar 
dimensions should be employed. 

26. The use of cinders or coke appears to be questionable owing to 
the chemical or electrolytic effect on copper or iron. Charcoal or pulver- 
ized carbon (such as ends of are-light rods) is better. A tubular earth 
consisting of a perforated steel spike driven tightly into moist ground 
and lengthened up to the surface, the conductor reaching to the bottom 
and being packed with granulated charcoal, gives as much effective 
area as a plate of larger surface, and can easily be kept moist by con- 
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necting it to the nearest rain-water pipe. The resistance of a tubular 
earth on this plan should be very low and practically constant. 

27. Inspecrion.—Before giving his final certificate the architect 
should have the conductor satisfactorily examined and tested by a 
qualified person, as injury to it often occurs up to the latest period of 
the works from accidental causes, and often from carelessness of work- 
men. 

28. Inspection may be considered under two heads: | 

A. The conductor itself. 

B. The earth connection. 

A. Joints in a series of conductors should be as few as possible. As 
a rule they should only be necessary where the vertical and horizontal 
conductors are connected, and the main conductors themselves should 
always be continuous and without artificial joints. Connections between 
the vertical and horizontal conductors should always be in places readily 
accessible for inspection. Visible continuity suffices for the remainder 
of the circuit. The electrical testing of the whole circuit is difficult and 
needless. 

B. The electrical testing of the earth can in simple cases be readily 
effected. In complex cases, where conductors are very numerous, tests 
can be effected by the provision of test clamps of a suitable design. 

29. CoLuierins.—Undoubted evidence exists of the explosion of fire- 
damp in collieries through sparks from atmospheric electricity being 
led into the mine by the wire ropes of the shaft and the iron rails of 
the galleries. Hence the head gear of all shafts should be protected 
by proper lightning conductors. 


SUGGESTIONS OF THE COMMITTEE. 


The investigations of the committee warrant them in putting forward 
the following practical suggestions * 

1. Two main lightning rods, one on each side, should be provided, 
extending from the top of each tower, spire, or high chimney stack by 
the most direct course to earth. 

2. Horizontal conductors should connect all the vertical rods (a) 
along the ridge, or any other suitable position on the roof; (0) at or near 
the ground. 

3. The upper horizontal conductor should be fitted with aigrettes 
or points at intervals of 20 or 30 feet. 

4. Short vertical rods should be erected along minor pinnacles and 
connected with the upper horizontal conductor. 

5. All roof metals, such as finials, ridging, rain-water, and ventilating 
pipes, metal cowls, lead flashing, gutters, etc., should be connected to 
the horizontal conductors. 

6. All large masses of metal in the building should be connected to 
earth either directly or by means of the lower horizontal conductor. 

7. Where roofs are partially or wholly metal lined, they should be 
connected to earth by means of vertical rods at several points. 

8. Gas pipes should be kept as far away as possible from the positions 
occupied by lightning conductors, and as an additional protection the 
service mains to the gas meter should be metallically connected with 
house services leading from the meter.” 
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SYSTEM OF LIGHTNING PROTECTION USED ON COLLEGE 
BARNS. 


BY L. J. SMITH, INSTRUCTOR IN FARM MECHANICS. 


The planning of protection for the college barns was carried on 
with special attention to the needs of the average farmer along this line. 
The aim was for a cheap yet durable construction, simple enough for 
the farmer to make if he has the use of a forge, drill, and set of dies 
and taps. If these tools are not accessible, that part of the work in 
which they would be used can be done by any blacksmith. 

Though the individual may buy his lightning rods from any of the 
several reliable firms who have such goods on the market, there is no rea- 
son why he should not install the rods himself, and the following pages 
may be of interest from that standpoint. 


DISCUSSION OF MATERIALS USED. 
CABLE. 


A 4%”, seven strand, double galvanized iron cable was used as 

the conductor. The only practical advantage of copper over the iron 
cable is in durability, the difference in conductivity being immaterial 
in lightning red construction when the distance from the points to 
the “grounds” is relatively short. Indeed, it is maintained by some 
authorities that the higher resistance of the iron cable is of distinct 
advantage in that it prevents the charge from grounding so violently. 
When we think of the durability of common single galvanized fence 
wire, it is evident that a cable containing seven strands of larger wire 
double galvanized, will be serviceable for a long period of years. The 
difference in cost of iron and copper cable will more than offset their 
difference in durability. The above considerations led to the selection 
of iron cable for the conductor. 
' A 3%” seven strand double galvanized iron cable is undoubtedly of 
sufficient size for the average barn or house. The 14” cable is quite 
stiff and heavy to handle and will take more time to put 6n the 
building. The 14” cable costs about three cents a foot, the 3%” two 
cents. However, the essential thing is to have the cable heavily galvan- 
ized. Any hardware firm can get double galvanized cable sent them 
in a few days. 


STAPLES. 


The cable was fastened to the building without insulation by the 
means of 3” staples placed from 24 to 30 inches apart. Two and one- 
half inch staples will do very well if they can be readily secured. 
Holes were drilled for the staples by the use of a gimlet bit and brace, 
as the staples split the shingles and ridge boards very easily. 
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POINTS. 


The points, with the exception of the ones used for chimney protection 
were made from 14” round iron rods. They were 36 inches long when 
not on cupolas or extending along the side of the vertical 4x4 post 
which holds the rod supporting the end of the hay track. When 
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attached to the cupola or to the 4x4 post the points extend 30 inches 
above the same. The upper end is tapered about 3 inches to a point, 
this being done at the forge and finished with a coarse file. Threads 
were cut at the lower ends of the 36” points, the other lengths being 
left unthreaded. 

POINTS FOR PROTECTION OF CHIMNEYS. 


It will be remembered that a heated column of air rising from a 
chimney affords an easier path for lightning than the cooler surround- 
ing medium. Then, too, the chimney is generally the highest part of 
the building. Because of these facts, chimneys are struck more often 
than any other one part of a building. The chimney on the implement 
barn was protected in the following manner. The horizontal cable 
which runs along the ridge of the barn was passed around the chimney 
as indicated in Figure 1. On this cable was put a 3%” galvanized iron 
tee which was drilled and tapped in two of the ends at right angles 
with each other for 34” set screws. A 8%” eyebolt, made by cutting off 
the head of a common bolt and turning an eye on the end, was put 
through the chimney four rows of brick from the top, and fastened 
on the inside with a nut and washer. A piece of the 14” cable was 
used for the point, the upper end having four of the seven strands 
spread outward and upward, the remaining three strands being twisted 
’ together and standing vertically in the center of the four. After bend- 
ing the point as shown in the drawing, the lower end was passed down 
through the eye bolt and into the tee, and was firmly secured by one of 
the 3%” set screws. The remaining set screw fastens the tee to the 
horizontal cable. A short piece of heavy galvanized wire is shown in 
the figure steadying the upper end of the point. 


METHOD OF SUPPORTING POINTS. 


The method used in putting up points is illustrated by No. 2 of 
Figure 2. The 14” rod is screwed into a 14” galvanized tee, (drilled 
and tapped at the proper angle), and fastened to the roof by means of 
a 10” piece of 144” gas pipe screwed into the tee. The gas pipe was 
prepared by first cutting threads On one end, then flattening the pipe on 
the anvil, first heating the pipe to a white heat in the forge. Then 
three 144” holes were drilled and countersunk for No. 10 wood screws. 
The flattened pipe is bent to fit the ridge board and first row of shingles. 
Care must be taken to drill and tap the tee at about the proper angle. 
The size drill used is 25-64 inch, but a 3%” or even a 18-32 drill will 
do very well. The threads cut on the half-inch rod should fit those 
tapped in the tee quite closely, and they should be just long enough 
to allow the rod to be screwed firmly against the cable when it passes 
through the tee. If the rod does not stand vertical after it is put up, 
it can easily be made so by bending the flattened pipe or by driving 
a staple close to the tee and on the side you wish the point tipped; 
and if this does not make the rod set vertical, it can be made so by 
pulling the upper end of the point in the direction you wish it to go, 
and striking the rod on that side close to the tee. 
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f1G.2 Fart of roof showing _ 
: 1. Connection of center ground "Jo horizontal cable, 
2. Method of subhorting point. 


3 Method of connecting cables if 4 spicess necessary. 
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GROUNDS. 


One of the most essential parts of a lightning rod system is the 
securing of a good connection between the conductor or cable and either 
damp earth or water in the earth. The common term used is “ground- 
ing” the conductor. The ideal condition is reached when the “ground” 
extends far enough beneath the surface of the earth to reach a permanent 
water level. This condition is often attained in low localities or where 
a stratum of clay is reached not far below the surface. 

The lower end of the conductor or cable should extend at least to 
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permanently damp earth which is generally reached 8 or 10 feet below 
the surface. 

Lightning meets with high resistance when discharged into dry ground. 
This fact is curiously illustrated when a heavy discharge strikes the 
sand dunes common to the shores of the great lakes. The tremendous 
resistance met by the lightning as it bores its way downward, fuses the 
sand into a vitrefied tube, which is sometimes called by the name 
Thunderbolt. 

There is a stratum of clay under the college farm which is 
from 6 to 9 feet below the surface. Holes for the “grounds” were 
bored from one to two feet into the clay, depending upon the 
depth of the stratum, thus providing a good place for moisture to 
collect at the lower end of the “ground.” The holes were bored by 
the use of an old 2” wood auger welded to a long 14” square iron 
rod. The auger was sunk into the earth by means of a handle 24 
inches long made from a piece of 1’ square iron. A 1%” square hole 
was punched in the center of this handle through which the rod could 
slide. The handle could be fastened any place along the rod by means 
of a rough thumb screw made by flattening the head of a short 3” ma- 
chine bolt. When such an arrangement is not accessible, the hole for the 
“oround” can be easily made by driving a common 1 inch wrought- 
iron pipe into the earth and drawing it out again by means of a short 
chain and any piece of timber acting as a lever. The lower end of the 
pipe should be hammered to a chisel-like point. This will make it 
easy to drive the rod and to force aside any small stones. A crowbar 
is often useful in starting the upper part of the hole. In filling in 
about the cable, only fine sand was used, a pailful of water being 
first poured in about the cable to help the sand pack together. The 
best “ground” is secured when that part of the cable under the surface > 
of the earth is in close contact with the soil throughout its whole 
length. With two exceptions, the barns protected from lightning have 
three “grounds” each; one going to ground at the center of the barn. 
The horse barn has two grounds, and the pure herd barn has four. 
It may be said here that one good “ground” is better than two poor 
ones. 

The method of connecting the center “ground” to the horizontal cable 
running along the ridge board is illustrated by No. 1 Figure 2, where 
the cable coming up the roof from the center “ground” is fastened in the 
14” galvanized tee by a 3%” setscrew 34 of an inch long, setscrews not 
shown in figure. The tee is drilled (5-16 inch drill) and tapped for 
two 3%” setscrews, one to hold the horizontal cable and one to fasten 
the cable running down the roof to the ground. 


METHOD OF SPLICING CABLE. 


If for any reason, the cable must be spliced, it can be quickly accom- 
plished as shown in No. 3 of Figure 2, which simply represents a piece 
of 14” galvanized iron pipe, 6 inches long, drilled and tapped for four 
3e’’ setscrews, one set being drilled “on the quarter” with the other 
set. The ends of the cables are inserted in the pipe until they touch 
at the center and each end is then securely fastened by two setscrews. 
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PAINT. 


All the parts of the system not galvanized were painted with 
aluminum paint. If at any time the barn is repainted, it would do 
no harm to paint the cables also. 


GENERAL DESCRIPTION OF PUTTING UP THE LIGHTNING RODS—NUMBER AND 
LOCATION OF GROUNDS USED. 


Figure 3 gives the relative size and location of the various barns, 
which have the following number of points and grounds. 


Barn. Points. Grounds. 
aA IAs eee far ok hays ha a yeie sige 6 (one on chimney) 3 
ieore bred) herds: Darm..<.. cae... 3s 4 
(Gig UL DM, DIVE fe ee ee ee oe 5 S 
RESULT i Sate cretak a i chess tive S)ais 4 ema 5 3 
ETP Us SLUP Via tf RIDE es aa oe eae ek 5 3 
I GIRE I AIPTE Set eievc. close 2 te a Pele-tidse woe 2 2 


This aggregates 31 points and 18 grounds, less than two points for 
each ground. About 2,000 feet of cable was used on the six barns. 


RODDING ON GRADE BARN. 


Let us now consider one of the barns as an example and discuss the 
general method of putting up the rods. Figure 4 shows a west elevation 
of the grade barn. The silos are on the east side. On the west side 
are a series of small cattle yards. At the northeast corner is a door 
which is the most frequently used of any in the barn. The water 
drains off the roof on each side at about the center. Clearly we do 
net want our “grounds” any nearer than necessary to cattle that might 
be in the small yards adjacent to the west side of the barn, nor do 
we want a “ground” at the northeast corner because of the close 
proximity of the door. We do want a “ground” where the water from 
the eaves runs into the ground because the earth there will always 
be wet. If the water from the roof drained off any of the corners of 
the barn we would put one of our “grounds” there at once; but if 
manure will be regularly piled near one of those corners we would not 
put a “ground” at that corner as the liquid from the manure has a 
corrosive action on metals. These are some of the things considered 
in locating the “ground” connections. We finally decided on our 
“orounds” as shown in Figure 4. 

The next question is as to the location of the points. The cupolas, 
being the highest points on the barn, should be protected as should the 
ends of the barn where the track is supported. We decide then on 
five points which should be as nearly equi-distant as possible. The 
cupolas are not an equal distance apart owing to the fact that the 
south end of the barn was an addition to the original. Therefore 
we planned to put points on the right ends of cupolas 1 and 2 and 
on the left end of cupola 3. (See Figure 4.) 
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Next we must figure on the material needed. The length of the main 
cable passing from the ground on one corner up to and along the ridge 
board and down into the ground on the opposite corner, is gotten from 
the following measurements: 


eee Ore VOM eats. ceili acd) oin ae a) srs ae ase ons Be ew abe 10 feet 
cece UOC DUS teeter ct ety at Sas 2 eis wefoVees, we Eons we ante ee a 22 feet 
Distance up to the ridge of the roof.................... 30 feet 
Peer ue th Ody Oe WAR 63. eis le akt aly alas eri od aie ele 152 feet 
tea LEEW TE SBOOE: Votes ia te trees ee) 012 hee mele hal a's ol nels Bel 30 feet 
DRE pee he REE SUTEACE Feria ca wi efatecspd, a '5 Bla ete a eee y Beda! Sealer 22 feet 
Erie AND Ener OELTE OL fyice dea 3 cays oibai alae arsf.ole sje voix Aue dog poisoned S14) are 10 feet 

ED etl ieaete Carre de ete ord oPsk Nile ah ay sails Bees eave, wb ka anes 276 feet 


The length of the cable which grounds at the center of the barn is 
62 feet. Two of the points will be 4 feet long, the remaining three 
will be 814 feet in length. None of the points need be threaded at the 
bottom as they all will be set into 14” tees, which are strung on the 
horizontal cable, and fastened in the same manner as the center ground 
cable is attached to the horizontal cable, (No. 1, Fig. 2.). The two 
end points will be fastened to the vertical 4x4 posts. The cupola points 
will be secured by boring a 9-16 inch hole through the end of the cupola 
roof and passing the point down through the hole into the tee where 
it is fastened securely with a 3%” setscrew. 

One inch holes are bored through the north and south sides of the 
cupolas in line with the ridge board so the horizontal cable can pass 
through the cupolas on a straight line and without a change of level. 
The cables going to the ground can be passed over the eaves-trough 
but it tends to bend the eaves-trough out of shape. The better way is 
to bore an inch hole near the end of the lower row of shingles and 
pass the cable down through this hole between them and the eavyes- 
trough. The cable should be in contact with the trough. 

After boring our holes for the grounds we are ready to put up the 
cable. It is pulled up to the ridge and passed through the cupolas, 
not forgetting to put the tees on the cable where they belong. One 
is most apt to forget the tee for the center ground cable. Having passed 
the cable over the roof, it is put down through the inch hole near the 
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eave-trough and into the hole bored for the “ground” at the corner of 
the barn. Beginning here, the cable is fastened with staples up along 
the corner board, on up the roof and along the ridge beard down to 
the opposite corner where the other end is grounded. The cable for the 
center “ground” is then put up, and the points are fastened into the 
tees. The hay track is fastened to the cable (as shown in the figure) 
by a heavy galvanized wire. The earth is packed in about the “grounds” 
and the job is completed. 

Let us now get at the cost of rodding the barn. The materials used 
and approximate cost of the same is as follows: 


soapteet of 26 inchoeable aty.%.. ocskee oc emer $0.03 $10.14 
5 pounds 3 inch staples (27 in 1 pound) at.... .07 £35 
3 12-foot lengths 14 inch round iron at........ .02 12 
6 14-inch galvanized iron tees at.............. .05144  ~=—-«. 33 
12 % by 3% inch setscrews at...............- .O1 12 
1 14-pint can aluminum paint at.............. .35 


Labor; 2 men 24 hours ate... 3..% et cee — -—- 


The amount of labor required to put up the rods depends materially 
on the care exercised in laying and fastening the cable. It takes con- 
siderable time to lay the cable straight and bore the holes for the 
staples; but the better appearance of the job and the boards and shingles 
saved from being cracked, makes it worth while. The use of the 3% inch 
cable will lessen the labor item considerably. 


METHOD OF RODDING HORSE BARN. 


Owing to the construction of the ridge board and cupolas of the horse 
barn (Fig. 5.) a somewhat different method was followed in rodding 
it. The ridge of the barn is covered with sheet iron extending down 
10 or 12 inches on each side. The cupolas are made entirely of heavy 
galvanized iron and are in good contact with the metalic ridge board. 
The cable was put on the barn in the usual way, up one side, along 
on the iron ridge where staples held it in good contact, through the 
cupolas and down the opposite side with one point at each end of the 
barn. The iron cupolas, being:in good contact with the cable need no 
points. They are in themselves sufficiently good conductors. The figure 
shows the cable at the right connecting the ground at the northwest 
corner of the barn. 


GROUNDING OF FENCES. 


The subject of lightning rod protection would be incomplete without 
mentioning the subject of the protection of the live stock in the fields 
from lightning striking the wire fences. Since the introduction of wire 
fences an increasing amount of stock have been killed in the fields. We 
learn from the weather bureau that in 1898 they collected reports which 
showed that in lowa 73 per cent of the damaging strokes fell upon live 
stock. Animals to the value of $6,897 were killed in 153 strokes of 
lightning. The director of the Iowa weather and crop service, com- 
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menting on the loss of live stock by lightning in 1898, says in his Sept. 
1898 monthly review: 

“These reports show the interesting fact that of 266 head of live 
stock killed by lightning, 118 were found in close contact with wire 
fences; and also, that these fences were not provided with ground 
wires. That is to say, 44 per cent of the losses of stock may be caused 
by contact with wires charged with electricity. 

“Unquestionably wire fences, as now constructed serve as death traps 
to live stock, causing a vast amount of loss every year. And it is 
also quite evident that a considerable percentage of damage may be 
avoided by the use of ground wires at frequent intervals, in the con- 
struction of wire fences. In some of the reports, it was stated that 
there were evidences that the lightning struck the fence at a considerable 
distance from the point where the stock was killed.” 

During 1898, Michigan lost live stock to the value of $1,695 by 34 


(HORSE BARN) 


Fia. 5. 


lightning strokes. Her smaller loss compared with Iowa was doubtless 
due to the smaller number of wire fences used at that time in this 
more timbered state. 

The grounding of fence wire is a very simple and inexpensive matter. 
All that is needed is to force a pointed rod down about 3 feet along 
the outside of every fifth or sixth post, and. put down a piece of No. 
9 or 10 galvanized wire, the wire being long enough to reach the top 
of the post. Then fasten this wire with staples so that it is in contact 
with all the horizontal fence wires. If the fence is being put in, such a 
wire may be stapled to the post before it is put on the ground. These 
ground wires should not be farther apart than 75 or 80 feet. 
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PROTECTION OIF WINDMILLS. 


Steel windmills on steel derricks need no protection as they are a 
protection in themselves; but a steel mill on a wooden derrick should be 
grounded with a heavy galvanized iron wire. 

In closing, a word may well be said about watching the condition of 
the lightning system; like everything else, it may get out of repairs, and 
like everything else, the sooner repaired the better. One is apt to get: 
the idea that a lightning system once put up will last indefinitely. It 
is as reasonable to apply such an idea to a windmill or pump as to 
the lightning rods. 
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COLLEGE FARM BUILDINGS. 


BY R. S. SHAW AND J. A. JEFFERY. 
INTRODUCTION. 
ar Bulletin No. 250. 


It is nearly fifty years since some of the first farm buildings were 
- erected at the Michigan Agricultural College. -At the time this work 
began the barn sites chosen were far remote from the nucleus around 
which the college buildings were being erected. But later developments 
produced an expansion which pushed campus and college buildings back 
into close proximity to the farm barns and yards. Figure 1 shows the 
grouping of the farm buildings in 1902. The beef cattle barn was only 
four rods from the agricultural building, and the horse barn still closer 
to the veterinary building. In addition to this the dairy, botanical, bac- 
teriological, horticultural and library buildings were in close proximity 
to the main barns and largest open yard. These farm buildings had 
been erected years ago, and while the construction and fittings were 
doubtless the best of their time, they had become unsuitable for modern 
requirements. The advisability of tearing down the old and building en- 
tirely new structures was considered but abandoned, largely for the reason 
that the old buildings contained hardwood frames covered with white 
pine siding of a quality such as could scarcely be obtained on the market 
today at any price. The removal of these materials, in the tearing down 
process, would have destroyed them so as to render their further use 
impossible. As there was but one new building in the entire group, viz., 
the dairy barn, erected in 1900, it would have required the expenditure of 
many times the cost of moving and refitting the old buildings to 
replace them completely with new ones. In pursuance of the course 
adopted, therefore, a general plan for the building removal and re-equip- 
ment was devised and estimates made as to the cost of removal, refitting 
and addition of such new structures as were needed. These estimates 
called for the sum of $15,000; of this amount the Michigan State Legisla- 
ture of 1905 appropriated by special enactment $10,000, the balance was 
furnished from the college building and improvement fund. In all this 
work no attempt whatever was made to erect mammoth, expensive or 
fancy structures, but rather to work solely on a utility basis, keeping 
within reach of feasible practices of the farmer in order that he might 
receive the greatest possible benefit therefrom. None of the old buildings 
were demolished, and all material of any value was used. Two new 
buildings were erected, a horse barn 48x94 feet and an extension 32x60 
feet added to the sheep barn. This publication is offered, not for the 
purpose of furnishing models for the farmer, but rather with the thought 
that it may present or suggest ideas of practical value and at the same 
time serve as a safeguard against some known errors. The descriptions 
of the horse barn and silos have been prepared by J. A. Jeffery, the bal- 
ance of the publication by R. S, Shaw. 
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LOCATION AND GROUPING OF FARM BUILDINGS, YARDS, ETC. 


In a state like Michigan, which was settled at an early date, the ques- 
tion of the selection of the site for buildings in its relation to the whole 
farm and its general operations is one that is now quite largely decided. 
These sites, whether on one corner of the quarter or half section, or in 
the centre, have already been chosen, and barns, houses and roadways 
located, in many instances beyond the possibility of change. This 
question is an important economic factor which should receive the most 
careful consideration of those equipping new farms with buildings. 


Fig. 3. 


In adding additional buildings to the group already established, or in 
moving and remodeling old ones the exact location of the building is in 
many ways an important factor. A good building site must be high and 
well drained with sufficient slope in every direction from the buildings. 
Should the country be almost level, as is sometimes the case, then the 
buildings should be set well up on their foundations, so that earth can 
be graded in against the walls, thereby furnishing dry, firm yards and 
walks. We recall one instance in which an ideal building site was chosen, 
but the barn was placed down in an excavation so low that some thou- 
sands of yards of earth had to be removed in order to secure a slope away 
from the barn instead of toward it. It does not seem rational to suppose 
that such conditions could exist, but careful observation throughout a 
long period shows that many barnyards are veritable mire holes; in 
many cases, with the deepest and softest spot directly in front of the 
stable door. We recall one instance in which a group of barns, forming 
three sides of a court, was placed on such a low site that the yards had 
to be paved with hardheads to render them passable for both animals 
and attendants, and all this, too, within a few rods of an ideal location. 
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Despite the fact that only very ordinary judgment would seem to 
decree otherwise, the truth still remains that the greatest mistake in 
building operations is that of not getting the foundations high enough. 
It is appalling the number of farm buildings resting on, or even in the 
ground, with sills and lower ends of the siding completely rotted away. 
There are thousands of old barns in the state which, if raised and fur- 
-nished with foundations, could be refitted and made useful, at very little 
expense, for years to come. Most of these old buildings possess good 
frames and siding. Since cement has come into such general use the 
farmer can easily construct grout foundations without any outlay what- 
ever for professional labor, owing to the ease with which the work can 
be accomplished. 

In grouping farm buildings on a particular site, or in placing them in 
relation to one another from an economic standpoint, two common prac- 
tices seem to prevail. Buildings are either grouped to form an unbroken 
line or square, or they are placed promiscuously without any definite rela- 
tion one to another. It is a common practice in some parts of the coun- 
try, particularly New England, to have house, woodshed, carriage build- 
ing, horse stable and other farm buildings joined in a continuous string, 
so that the most remote one can be reached from the house without going 
out of doors. Barns are frequently placed so as to form a court, three 
sides of a court, or an L; this is usually done to secure a yard protected 
_ from wind and have easy access to the stores of fodder in the barn and 

to the stack of straw in the yard. Undoubtedly the most satisfactory 
grouping of farm buildings, except for danger of loss by fire, is secured 
by placing them in the form of a square surrounding a court. The 
chances of complete loss by fire are such, however, that this plan should 
receive very careful consideration before adoption. No matter how per- 
fect the water system to guard against fire may seem to be, it is a general 
rule that if a barn takes fire from lightning or other causes, it is almost 
certain to be completely destroyed because of the very combustible mate- 
rial of which it is constructed, and the hay, straw and dust found therein. 
If barns are grouped to form a square, adequate gaps should be left at 
the corners of the square for fire protection; then the group is only meas- 
urably safe even with a good water system. 

Figure 1 shows the arrangement of the M. A. C. farm buildings prior 
to the removal and regrouping, and serves as an apt illustration of the 
promiscuous placing of buildings. There are many disadvantages in this 
system, some of which are: (1) The distance which herdsmen, shepherds 
and various attendants are required to travel in performing the day’s 
work is too great. Under the present grouping shown in Fig. 2, in 
making a round trip from the farm house through horse, cattle, sheep 
and swine barns, an attendant must travel about 2,100 feet in order to 
see the 23 horses, 225 cattle, 200 sheep and 150 hogs. Under the old 
grouping he had to travel about 2,400 feet in making the round trip of 
the buildings which housed but half this amount of live stock. Much 
time and energy is wasted where herdsmen and attendants have to travel 
frequently from building to building in performing their labor. (2) It 
is also desirable in grouping buildings to centralize the position of the 
manure yard or shed, thus reducing to a minimum the number of manure 
piles. (3) The food supplies should not be too widely scattered. (4) Proper 
grouping of buildings also greatly facilitates matters in providing 
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foundation and eave trough drains. In this particular instance the group- 
ing of the buildings has added greatly to the ease with which the live 
stock can be inspected by the public. Owing to the fire protection offered 
by three hydrants, attached to six-inch mains, not more than 75 feet of 
open space was left between the buildings at the corners of the court. 
With less efficient water systems much wider gaps should be provided. 
The yard can be protected from wind by high board fences joining the 
buildings. 

The building designated as the hospital, shown in Fig. 1, was erected 
for an experimental cattle feeding barn and later used for sick animals. 
Its use for this purpose, in such a location, was exceedingly unfortunate, 
being in the center of the group of buildings containing the breeding 
stocks and in close proximity to thorofares ‘along which animals were 
required to pass in going to and coming from the pastures. The location 
given this building, according to Fig. 2, places it in a remote corner, on 
the west of the building group between the river and the railroad spur, 
so that diseased animals, shipped in, could be unloaded directly in front 
of the hospital door without passing by or through the other yards. 
While the hospital building adjoins the pig yards, only horses, cattle and 
sheep are admitted to it; swine diseases are handled’ in the bacteriologi- 
cal hospital. 

Yardage.—According to the original arrangement there were less than 
a dozen yards or paddocks for the use of all classes of live stock. In the 
new over two dozen have been provided. These are very necessary owing 
to the large number of breeds kept. In addition to these paddocks or 
larger yards, there are a large number of small ones adjoining the pens. 
Of course, such a large number of lots, or paddocks, is not needed about 
the ordinary farmer’s group of buildings where but one breed each of 
cattle, sheep and hogs are kept. In general, however, too few paddocks 
are provided near the farm buildings. 

Construction of Paddock Fences.—During the past half dozen years a 
great many of the strongest woven wire and metal fences of various sorts 
have been used to separate the barnyard lots. We have found the best 
and strongest of these to be very short lived when used to enclose small 
lots containing horned cattle, particularly if there are cattle on both 
sides of the fence, the tendency being to fight through the fence, break- 
ing and slipping the wires. While these fences answer admirably for 
the larger lot or pasture field, we have discarded them for the paddock. 
The style of fence used consists of two by six-inch hemlock spiked to 
cedar posts, placed eight feet apart. The material is spaced six inches 
apart, and the bottom being six inches above ground, the top of the fence 
is five feet high. The posts were tarred and notched one inch on the side 
to receive the two by sixes. This is an expensive fence, but is durable and 
strong; about one-half mile has been constructed for yardage. No 
chances could be taken with yard fences because of the close proximity 
of the experiment station plots and horticultural grounds. The various 
kinds of gates in use are being replaced by wooden structures four feet 
high, consisting of five 1x4-inch pine strips, with a 1x6 piece at the bot- 
tom. 

Yard Paving.—Whien the vards were brought to the proper grade to 
prevent water. from standing anywhere, and, in fact, to cause it to run 
off quickly, the work of paving began. In this case we use cinders secured 
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from our own power plant. They are put on in layers about six inches 
thick and crushed down with a road roller. This makes the best form 
of yard paving or walk that we have used. Of course, farmers in general 
cannot secure this material, but there are many in the vicinity of towns 
or cities who can. The steam road roller is of course not available, except 
to the few, which prevents the completion of the pavement at once, but 
in time the stock will trample cinders down hard and firm. The cinder 
paved yard becomes so firm and smooth that they can be scraped easily 
and cleaned frequently, thus effecting a material saving in fertilizer. 


Fig. 4. 


THE NEW HORSE BARN. 


An examination of Fig. 5 shows the frame of our new horse barn 
‘ to be of Shawver type, somewhat modified. The frame is 94 feet long 
and 48 feet wide, with 18 foot posts. Fig. 5 gives’a fair idea of the 
general construction of the frame, and Fig. 7 shows the detail of the 
construction of the bent. There are two stories. The lower story, 9 
feet 6 inches in the clear, is occupied by 18 single common stalls, 5 
box stalls, a carriage room 20x28 feet, feed room, watering troughs. The 
upper story is for mow and granary purposes. 

The foundation is of cement with walls 14 inches at the top, widen- 
ing inward toward the bottom. 

28 


GRICULTURE. 


A 


STATE BOARD OF 


New horse barn partly sided and with rafters in place, 


Fig. 6. 
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The bents, plates, purline plate, ridge pole, beams and end trusses 
and most of the posts are of southern pine. The rest of the timber of 
the frame is hemlock and white pine, the latter used only for making 
splices. 

The sills are made up of a 2x10 spiked upon a 2x12, the 2x12 being 
bolted at intervals to the foundation by bolts set in the foundation 
walls. 

The five bents are placed 16 feet apart, center to center. The center 
of the first bent is 16 feet from the east end of the frame, while the 
center of the fifth bent is 14 feet from the west end of the frame. 

The studs are 2x6 by 18 feet, placed 2 feet apart, center to center. 
The corner posts are built of two 2x10’s and two 2x6’s, hemlock, mak- 
ing hollow posts 6x14 inches, 18 feet long. See Fig. 7. The plates are 
made up of two pieces, 2x10, the lower piece spiked to the studs and 
bents, the upper piece spiked to the lower piece. 

The purline plates consist of two 2x10’s, held apart and reinforced 
by a 2x10, 8 feet long, placed over each purline post. 

The ridge-pole is 2x8 inches. 

The rafters are 2x6 inches, placed two feet apart, center to center, 
and are braced by nailing pieces 2x6x18 feet to the lower side as 
shown in Figs. 8 and 9. The lower edges of the rafters are set in 4144 
inches from the outer edge of plate and lookouts are provided to carry 
the cornice. See Fig. 7. 

The construction of the ends will be best understood by studying 
Fig. 5. 

The end walls are strengthened by truss posts, the construction of 
which is shown in Figs. 5 and 7. There are three of these at the west 
end, one under each purline plate and one under the ridge-pole. At 
the east end there are four of these truss posts, one under each purline, 
and one on each side of the large door under the peak. 

Each joist (of the upper floor) consists of three pieces 2x12 by 16 feet, 
spliced end to end, thus forming a joist 48 feet long and reaching the 
width of the frame. These splices are made by placing two 2x12’s 
end to end and thoroughly nailing with tenpenny board nails, on each 
side of each joint, a piece of 1x12, 6 feet Jong. The joists so constructed 
are set two feet apart. The ends of each joist are well nailed to op- 
posite studs and are further supported at the ends by 1x4 strips rib- 
boned into the studs so that the lower edges of the joists stand just 
9 feet above the sills. In ordinary construction the joists would be 
set 18 inches apart. 

The joists are supported between ends by beams built up of four 
2x12’s, southern pine. Four of these beams extend through 62 feet of | 
the length of the barn, while for the remainder of the length only three 
beams are used. At the east end of the barn an exception is made to 
this general distribution of joists. Here where a granary is supported, 
for a small area the joist are placed one foot apart. 

The frame is well braced, and the manner of bracing is shown in 
Figs. 5, 6 and 8. 

The barn is sided with 7% inch German siding of southern pine of 
good quality. 
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For the roof %x81% in. roof lath placed 414 inches, center to center, 
is used instead of ordinary sheathing. It is believed, and the belief seems 
to be well borne out in our dairy barn, that the roof lath insures a drier 
and therefore more durable roof than does the ordinary sheathing. 

The cornice is of the “railroad” or open type, and is supported by 
lookouts which project 21 inches from the plates and end rafter re- 
spectively. The lookouts for the ends are made of dressed 2x4’s placed 
about three feet apart in the usual way. The lookouts for the sides 
are sawed from dressed 2x6 timber and are nailed one to each rafter. 
See Fig. 4 and Fig. 10. (Page 58.) 

The fascia—that part of the cornice nailed to the ends of the look- 
outs or rafters and over which the shingles project—is of 1x6 white- 
wood. 

The plancher is of % inch double-beaded ceiling laid lengthwise of 
the cornice. The plancher is that part of the cornice nailed to the 
lower edge of the rafter or lookout in the box cornice, and to the upper 
edge of the rafter or lookout in the railroad or open type. 

The shingles are best grade cedar. Before laying, the shingles were 
dipped one-half to two-thirds their length in a good quality of dark 
brown paint and allowed_to dry. They are laid 414 inches to the 
weather. 

The cupolas are of galvanized iron, and are 414 feet x34 feet x6 
feet high, 10 feet high to top of roof. 

The windows are two sash windows, six lights (10x12) to the sash, 
and requiring frames 35x54 inches, inside measure. Fig. 11 shows the’ 
general distribution of these windows. ‘Those on the sides behind the 
horses are placed about ten feet apart, center to center. This: arrange- 
ment provides an abundance of light for the horses. 

The lower doorways, the width and distribution of which are shown 
in the ground plan (Fig. 11) are all 9 feet high. The doors except the 
small one at the southwest are single, are made of a single thick- 
ness of southern pine, and are hung upon tubular tracks. The other door 
is double thickness of southern pine and is hung with hinges. The large . 
door* under the peak, see Figs. 4 and 12, is 10x14 feet, and is sus- 
pended upon pulleys by steels cords with weights. The threshhold of 
the door frame is hinged. If the door be raised a few inches, the 
threshhold may be turned up, when the door may be lowered out ci 
sight and the threshhold turned back into place. 

The side doors, of which there are two on each side, opening into 
the mow, are 6x6 feet, and are built and hung in the same manner as 
the lower doors. 

Fig. 11 shows the general plan of the lower floor. 

The walls are ceiled with southern pine flooring. 

The ceiling is ceiled with %4 double-beaded southern pine ceiling, 
with 2 inch bed-mold in angles of ceiling with walls. The beams are 
cased with southern pine, with 2 inch bed mold at angles of beam with 
ceiling. 

The carriage room, 28x28 feet, is set off from the rest of the floor 
by a partition of 2x4 inch hemlock, ceiled on both sides with flooring. 

The walls of the small feed room at the east end are constructed in 
the same manner as those of the carriage room. 


“This door is copied after that on the horse barn of Hon. A. P. Bliss, of Saginaw, Michigan, 
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The floor of the lower story is of cement, set, in general, 4 inches 
below the top of the foundation wall. In each of the box stalls the 
floor drops 14 inch from the edges to the center. Fig. 11 shows the 
floor arrangement in the carriage room for washing vehicles. In this 
there is a drop of 1 inch for the purpose of carrying water, used in 
washing, to the sewer. 


Fig. 13 shows the modification in the cement floor for the horse 
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The manner of building the floor may be of interest. That portion 
occupied by the carriage room and box stalls is built in the ordinary 
way: i. e., in sections, using forms built of 2x4’s. The tops of these 
forms determine or establish the surface of the floor and must, there- 
fore, be carefully set. The lower or coarse layer is of coarse gravelly 
sand, and cement in the proportions of seven to one. The finishing layer 
is of screened sand and cement in the proportions of two to one. 

In putting in the rest of the floor, the piers carrying the rear post 
and partitions of the stalls (marked 2 in Fig. 14) were first laid. To 
accomplish this a plank form was used. This form was made sufficiently 
deep to mold the pier to slightly below the bottom of the gutter in the 
the rear and to slightly below the floor on the sides and front end. 
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When the form was properly placed, which was so that the top of 
the finished pier should stand level and 5 inches above the general level 
of the floor, or one inch above the top of the foundation walls, it was 
carefully filled with a rather over wet mortar of sifted sand and 
cement in the proportions of 5 to 1. In this operation the mortar 
spread out somewhat beyond the lower edge of the form over the ground. 
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Fig. 13. 


In filling the form great care had to be exercised to remove the bubbles 
of air which were inclined to lodge in the mortar against the walls 
of the form and thus to leave holes of various sizes in the surface of the 
piers. To remove these bubbles the masons carefully worked a trowel or 
other thin steel tool back and forth in the wet mortar against the walls 
of the form. 

In a few hours after filling (depending on the temperature) the 
mortar sets sufficiently to remove the form, to be set for another pier. 
_While the piers (2 in Fig. 14) were being built and given time to 
properly ripen (or set), the section between the box stalls and the 
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common stalls, was built, then the feed alley floor (3 in Fig. 14), then the 
sections between the gutter and foundation walls (4 in Fig. 14), then the 
floor east of the stalls (C and D in Fig. 11). 

It will be noticed that the floor falls 1 inch from the wall to the edge 
of the gutter. 

When the piers and feed alley floor were sufficiently set, the stall 
floors (5 in Fig. 14) were laid. These floors stand 1 inch above the feed 
alley floor at that end and fall 2 inches to the inner edge of the gutter. 
To get this slope (or fall), two gages of proper fall were placed upon 
the adjacent piers; then with templates of proper size to work upon 
the gages, the grout and surface la aie were stricken off to give 
the proper fall. 
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Plan and Section of Concrete l/ork. Showing Order of Construction. 
M.A.C. Horse Barn. 
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Hig, i4. 2 shows the piers carrying the stall walls. 3is the feed alley floor, 4is the floor back 
of horses. 5 is the stall floor. 6 is the gutter. 


A form was set up in each case to mold the floor at the edge of the 
gutter. 

Before the finishing layer hardened the surface of the rear half of the 
stall door was grooved as shown in Fig. 15 to prevent the horses from 
slipping. 

After the completion of the stall floors the gutter floors (6 Fig. 14) 
were laid. Here again a template was used to strike off the material 
of the floor to secure the proper depth of gutter. 

The common stalls,* of which there are eighteen, are single stalls. 
They measure 914 feet in extreme length, and 5 feet wide from center to 
center of partitions. The rear posts are of oak, 6x6 inches, and are 
grooved to a proper height on the inside to receive the partition frame. 
The front posts are built up of two pieces 2x6 inches, enclosing one 
piece 2x4 inches, all southern pine, put together to leave a 2 inch 
groove in the rear side to receive the frame of the stall partition. 
Above the partitions, a piece of southern pine is inserted into the 
groove to make the post solid. 


*The dimensions, mangers, and partitions of these ciate’ are copied after those in the horse barn of 
Hon, A. P. Bliss of ‘Saginaw, Michigan. 
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Fig. 15. The common stalls. 


Fig. 16. Stalls as seen from:feed alley. One of the feed doors {s open. 
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The partitions, as shown in Figs. 13 and 15, are 4 feet high at the 
rear and 6 feet high at the front. They consist of a solid frame of 
114 inch southern pine fiooring resting on the top of the cement pier 
with their ends carried in the grooves in the posts above mentioned. 
To this frame is nailed on each side 34x24 inch maple flooring. The 
top of the partition, curved as shown, is covered with 3 inch No. 16 strap 
iron. The iron is screwed to the frame and, at proper intervals, to 
the ends of the flooring. 


Fig. 17. View of box stalls. 


The mangers and feed boxes are made of 114 inch southern pine floor- 
ing. Their dimensions are shown in Fig. 13. The mangers are held 
in place by maple cleats screwed to the partitions. 

A partition built to the posts of the stalls separates the stalls from 
the feed alley. A view of this partition is shown in Fig. 16 and the 
details are shown in part in Fig. 13. 

The feed doors, fifteen and one-half inches high and fifty-eight and 
one-half inches long, are separated from each other by one and one- 
half inch strips, are hinged to drop and when closed are held shut by 
small metal door latches. 

As shown in Fig. 16, there is carried in the upper part of the parti- 
tion a woven wire guard fourteen and one-half inches -by fifty-eight 
inches. This admits the free passage of both air and light. 

Upon the upper edges of mangers and feed boxes are screwed strips of 
one and one-half inch number thirteen strap iron to prevent the horses 
from gnawing and otherwise marring these parts. 
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The box stalls are five in number. Their arrangement and sizes are 
shown in Fig. 11. 

The outer walls of the stalls are five feet high, surmounted by a 
2214 inch woven wire guard and frame as shown in Fig. 17. 


Fig. 18. 


The partition walls between the box stalls are seven feet high. Both 
outer and partition walls are of 114 inch southern pine flooring carried 
by upper and lower rails of oak, 4x4 inches, grooved to receive the 
flooring. The lower rail rests upon the cement floor and is held in 
position by half-inch iron pins set in and rising 1 inch above the cement 
into the rail and by having its ends nailed to the posts. 

The mangers in these box stalls are in every respect like those in 
the common stalls except that they are but 4 feet long. 

Doors in the wall over each manger, 16x28 inches “about, permit the 
placing of feed in manger and box. 

As shown in Fig. 11, the two rows of horses face each other across 
a feed alley 8 feet in the clear. 
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The hay chutes are shown in Fig. 18. These are planed so that hay can 
be gotten from the mow to the first fioor and into the mangers with- 
out filling the air with dust and without littering the floor of the 
feed alley with dirt, leaves, etc. The dimensions are shown in the figure. 

Canvass chutes are used for conveying bedding from the mow to the 
first floor. These can be folded and hung back out of the way when 
not in use. 

Back of the stalls and fairly distributed are four double cupboards 
on each side for harness and above each of these, smaller double cup- 
boards for miscellaneous purposes. The harness cupboards, or lockers, 
are 4x6 feet and 18 inches deep. See Figs. 11 and 19. 

At the east end of the upper floor is a granary 9x8x16 feet with 
three bins and a total capacity of 900 bushels. Spouts lead from these 
bins to the small feed-room on the lower floor. See Figs. 20 and 21. 


Plan of overhead Crain Bins. 
ELLIS. 


Fig. 20, 


Figures 11 and 22 show the plan for watering. Two galvanized iron 
tanks 2x5 feet are placed as shown and are connected by pipe (c) 
so that tank (b) is supplied with water from tank (a), which in turn 
is supplied from the hydrant shown in figure. Tank (b) is connected 
with a sewer by a waste pipe(d). The plug (e) consists of a piece of 
gas pipe threaded into the end of the waste pipe and therefore answers 
the purposes of plug and overflow. 

A system of ventilation is provided after King’s plan. To remove 
the air from the stable there are four flues 12x21 inches built of 
sheet iron. They are set into the walls, two on a side, and run up 
in pairs, each flue pairing with the one opposite it. The flues of a 
pair after passing up into the mow follow up just under the roof and 
meet under a cupola, unite and extend up into the cupola half way 
to its top. These flues take the air from just above the foundation wall, 
(see a in Fig. 19), but are provided with registers 18x18 inches just 
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Fig. 21. 


Watering system. 


Fig. 22. 
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below the ceiling which can be opened when it is desired to remove 
the warm air from near the ceiling. See B in Fig. 19, see also Fig. 23. 

Ten intakes are provided, for the ingress of fresh air. These are 
6x23 inches, are lined with sheet iron and each occupies the space be- 
- tween the inner and outer walls and two adjacent studs. Each opens 
to the outside at the bottom and to the inside at the top. Each is 
provided with a register 10x17 inches over the opening into the stable. 
These registers are for the control of the air on windy days. See Fig. 
23. Intakes are shown near foundation walls in Fig. 4. 


Showing, the system of ventilation. 


MA.C. Horse Barn. 
G.H.ELLIS. 


= Wigs23-: 


Fig. 4 shows a view of the barn complete looking from the northeast. 

Fig. 24 shows the plan of the old horse barn. The five box stalls on 
the east side of the building, while possibly planned originally for 
horses, were of late years used for cattle. This fact probably accounts 
for the solid partition which is shown to separate the horse stalls from 
the alley which is marked “blind alley.” 
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The box stalls are shown to be separated by solid partitions, the 
only light coming to the stable by way of the one window opening into 
the stall and the doorway, when the door was open. 

Of the two box stalls in the northeast corner, used for horses, one was 
reached by passing through the other. : 

Observe, too :— 

(1) That all the horses in stalls faced a solid partition. 

(2) That even if this partition were removed, that part of the barn 
would still be poorly lighted because of the plan of the box stalls. 

(8) That because of the construction, the circulation was bad. 

(4) That with two exceptions all box stalls could be reached only 
from the outside, and in the case of the two exceptions one of the 
stalls could be reached only through the other. 

(5) That the “alley” was waste room. 

In the new horse barn with practically the same floor space per 
horse, for the horses in the common stalls, the ventilation and light in 
both summer and winter are highly satisfactory, and the arrangements 
for feeding and otherwise caring for the horses, it would seem, coulJ 
hardly be improved upon. 

The box stalls, too, are not only conveniently accessible, but they are 
also well lighted and well ventilated. 


THE COLLEGE SILOS. 


At the present time we have at the college three silos. Two of these 
are of the so-called all wood type, and one is of the solid cement type. 

The larger of our all wood silos, Fig. 25, was built in the sum- 
mer of 1900 and is filled this year (1907) for the eighth time. It 
stands 32 feet above the foundation, has an inside diameter of 20 feet, 
and holds from 160 to 170 tons of silage, depending upon the manner 
of filling. ; 

The foundation is of cobble stone laid in cement mortar, and stands 
about 8 inches above the ground and 10 inches above the cement floor 
within. 

The construction of this silo differs from the general plan of all wood 
silo construction only (1) in having the sills and plates sawed to the 
curve of the silo wall, and (2) in having a plate set between the two 
tiers of studding instead of having the two lengths spliced, which would 
have given an unobstructed air space from sill to upper plate. Splic- 
ing the studs is the more desirable way of doing. 

The sills consist of a single thickness of 2 inch stuff, 4 inches wide 
after sawing. 

The plates consist of two thicknesses of 2 inch stuff sawed to the 
same width as the sills and set to break joints. 

The sills are secured to the foundation by bolts which were set in the 
foundation during its construction. 

The studs are 2x4 inch hemlock set 12 inches apart, center to center. 
Next to the barn two studs made of two 2x4’s each are set to give 
a continuous doorway, 26 inches wide, from sill to upper plate. 
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To prevent the door frame from spreading, bolts of 54 inch iron are 
placed at intervals of 30 inches from bottom to top. These bolts pass 
through the center of the door frame and far enough beyond the second 
stud to receive a 2 inch by 4 inch No. 10 steel washer and a large nut. 
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Fig. 25. All wood silo, built in 1900. 


The inner wall consists of two’ layers of 14 inch by 4 inch basswood 
sheeting with a layer of tar paper between.. In the construction, the first 
layer was laid and well tarred with coal tar on the inner surface. 
Over this was tacked the layer of tar paper which was then well coated 
with tar. The second layer of sheeting was so laid over this paper as 
to break joints with the first layer, and was later treated to a heavy 
coat of coal tar. Both layers of sheeting fall one inch short of outer 
edge of the studs bearing the door frame. 

The outer wall consists of 3 14 inch beveled basswood siding. The 
lower inner edge carries a 14 inch rabbet, which makes it possible to 
use beveled siding on cylindrical walls. 
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The roof is carried by 2x4 rafters, set 24 inches apart, center to 
center, on the plate, and converging to the center, or peak. Short 
pieces of 2x4 are nailed at intervals from plate to peak and at right 
angles to the rafters to carry the sheeting. The sheeting is set at right 
angles to the plate; otherwise the sheeting and shingling does not 
differ from that of other roofs. 

A dormer window, facing the south, was originally used for ventila- 
tion and to admit the cut corn and other material to be ensiled. The 
enclosing of the silo by other buildings recently has made it necessary 
to cut a hole in the west side just under the eaves to admit cut material. 

The doorway is cased with a single % inch piece placed flush with 
the inner edge of the stud and extending out just beyond the outer 
surface of the siding, which is laid against it. This piece acts as both 
jamb and stop. 

The doors consist of % inch boards placed against the jambs and 
uncovered portion of the stud, after the manner of placing bin board in 
our granaries. As the filling progresses the boards are set in place, 
and against these are tacked 34-inch strips of number 28 galvanized 
sheet iron, which overlap each other by about an inch and reach about 
four inches beyond the edges of the doors. 

In this silo we have kept silage to the third season. 

For ventilation between tthe walls of this silo an inch hole was bored 
into each space between studs (1) through the outer wall near the 
sill; and also (2) through the false plate separating the lower from the 
upper tier of studs. It has never proved satisfactory. 

The question of the desirability of basswood for silo lining or sheet- 
ing should be considered at this point. This silo has been built seven 
years. In the upper two-thirds of the wall the basswood sheeting is 
apparently, at this time, in a good state of preservation; but in the 
lower portions of the wall where the silage has remained in contact 
with the wall well into or even through the summer, a good deal of 
rotting has occurred. Indeed, near the sill, several pieces of sheeting 
have had to be replaced. 

The other all-wood silo, Fig. 26, was constructed in 1897. In the 
fall of 1904 it was moved some 300 feet and placed upon a new founda- 
tion. 

This silo has an inside diameter of 18 14 feet, and a height of 2614 
feet above the foundation upon which it rests. The foundation in turn 
has a height of 6 feet above the silo floor, thus making the total height 
of the silo about 32 feet. The top of the foundation wall stands about 
12 inches above the ground. 

The capacity of the silo is 130 to 150 tons, depending upon the man- 
ner of filling. 

In a few particulars this silo differs in construction from our other 
all-wood silo. 

The studs stand 12 inches apart, center to center, as in the other; but 
the pieces of each stud, 12 feet and 14 feet in length respectively, are 
placed end to end and spliced by nailing on each side of the joint a 
three foot strip of 2x4. A strip of 1x4 would have answered just as 
well. In setting up the studs, the alternate ones had their 14 foot ends 
set downward. 
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The doorway, which is continuous as in the other, is kept from 
spreading by 34 inch round bolts set 36 inches apart. 

The inner wall is composed of two layers 4% inch by 31% inch south- 
ern pine, with a layer of tar paper between, but put on in the same 
manner as was the basswood sheeting in the other silo. After ten 
years this sheeting seems to be in a perfect state of preservation. 

The roof differs in its construction from the other merely in having 


Fig. 26. All wood silo, built in 1897. 


the rafters set 18 inches apart, center to center, on the plates instead of 
24 inches apart. 

Ventilation between the walls is secured by means of 1 inch auger 
holes bored from the outside into each of the spaces between the studs 
at the bottom, and from tl.e inside of the silo into these spaces at 
the top. While this does not provide for the freedom of air movement 
required by Prof. King and other authorities on silo construction, it 
is helpful in preserving the walls of the silo. 

The cement silo, Fig. 27, is of the solid wall type. It has an inside 
diameter of 15 feet and a height of 31 feet, standing about 5 feet in 
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the ground and about 26 feet above ground. When well filled it holds 
about 90 tons of ensilage. 

This silo was built in the summer of 1905. 

The wall is 10 inches thick from the ground to plate. 

The openings for the doors are 24 inches wide and 36 inches high, 


Fig. 27. Solid wall cement silo, built in 1905. 


and are 2 feet apart. Only the top opening carries a frame. Each of 
the other openings carries a shoulder sufficiently deep, moulded into 
the inner side of the wall, to carry a door of 1-inch material flush with 
the inside wall. This door, made of inch material (flooring in this case) 
held together by cleats is set in place in the doorway, and against 
the inner side is placed, in the same manner as in the other silos, a 
piece of galvanized sheet iron sufficiently large to lap two inches be- 
yond the doors, thus preventing the passage of air through and about 
the door. 

In building that part of the wall below ground a circular trench 
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14 inches wide and with an inside diameter of 15 feet was dug, 6 feet 
deep. The digging of such a trench was made possible by the fact that 
the ground here was all clay. This trench was used as a form into 
which to build the below ground wall with the exception indicated be- 
low. After the completion of the upper wall the earth inside was ex- 
cavated to the depth of the wall, 6 feet, and a cement floor was laid. 

In building the wall above ground an inner and an outer form were 
used, each 4 feet high. The inner form was made in two sections of 
2x6 hemlock nailed to wooden half circles. One piece of 2x6 was loose, 
to be removed to loosen the form before lifting and to bring it back 
close to the inner surface after lifting. 

The outer from was made of 4-inch hemlock strips held together, 
in part, by a 28 inch strip of sheet iron covering a little more than 
the upper half of the inside, and in part by two iron hoops with turn- 
buckles. The hoops with turn-buckles performed the further office of 
drawing the outer form tightly against the outer surface of the wall 
after each liting of the form. 

The outer form was set 2 feet down into the trench and properly 
adjusted to build the upper 2 feet of the below ground part of the 
wall. The inner form was then properly set in place and the upper 
2 feet of the below ground wall and the first 2 feet of the above ground 
wall was set up. From this point until the wall was completed, the 
outer form was raised about 24 inches each time, while the inner form 
was raised at the rate of about 48 inches, i. e., its full width. By rais- 
ing the outer form at the rate of 24 inches each time each section of 
wall was set up against sheet iron which insured a smoother wall than 
could be had if set up against wood. 

Wooden forms were used to shape the openings for the doors. 

To reinforce the walls, pieces of No. 9 fence wire were built into 
the concrete at intervals of about 1 foot. 

In sections of the wall between doors these pieces of wire extended 
completely around the silo and were so built into the concrete. 

In those sections which were to contain doors a 4 foot piece of 34 

inch gas pipe was set up about 6 inches out from where the door 
should be, one on each side, and so that one end of each piece stood 
6 inches above and one end of each 6 inches below where the door should 
be. The ends of the pipes extending above the door were then tied 
together with a few twists of wire as were also those extending below. 
To these pieces of pipe were tied the ends of the pieces of wire which 
were to be built into the walls of the section, and so were built into 
place. 
’ The concrete used in the construction of the wall was made of mixed 
sand and gravel, and a good Portland cement. The wall is of the 
same thinkness from ground to plate, 10 inches, but the richness of the 
concrete varies. The portion of sand and gravel to cement in the first 
13 feet above gruond is 6 to 1. In the upper 13 feet the proportion is 
sikO4; 

After completion both inner and outer surface of the wall was 
“whitewashed” with a rich cement wash. 

The wall is surmounted by a plate made up of 4 thicknesses of % 
inch hemlock boards, sawed to the circle of the wall and held in place 
by bolts built into the wall. This plate carries a roof built in the 
same manner as that on silo 2. 
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DAIRY BARN. 


Note.—In presenting the various plans of fii barns they are not offered as models; we built 
according to our particular needs. They may offer suggestions to others in providing for their 
specific needs. 

Figure 28 shows the ground plan of the dairy barn and silo erected 
in 1900. The enclosed exercising shed, which was originally the beef 
cattle barn, was moved to the present position during the summer of 
1906. The main part of the dairy barn which is a T shaped structure 
is 44x72 feet, and the annex 40x75 feet. At the present time the main 
building is stabling all the pure-bred beef cattle and dairy calves; dairy 
cows and heifers are kept in the annex. The entire barn has stalls 
for sixty-five cows and heifers, and the box stalls accommodate thirty- 
six calves and young cattle, or a total of about one hundred head. It 
is the intention to remove the pure bred beef cattle from this build- 
ing to the grade beef herd barn about one year hence, when the ex- 
perimental work with the latter is completed, thus giving up all the 
room of the dairy barn to dairy cattle. The main’ part of this barn 
was completely remodeled during the spring of 1905. The east end of 
the main building, 16x44 feet,- projecting beyond the annex was used 
for two bull stalls, a herdsman’s room and a milk room; the balance of 
this proportion of the structure was utilized by fifteen box stalls of 
various sizes, none of them having direct access to yardage. In the 
remodeling, the capacity of the main barn was more than doubled as it 
now handles sixteen stalled cattle and thirty-six calves and young 
cattle, all of the latter having direct access to yardage. The calf 
stanchions for thirty-two head are fully described in connection with 
Fig. 36. The two rows of stall fittings are also described in connec- 
tion with Fig. 35. These stalls are about 5 feet 9 inches from manger 
to gutter, and from 3 feet 9 inches to 4 feet wide from center to center, 
to accommodate 1,200 to 1,500 pound cows either suckling their calves 
or being milked; the stalls are very satisfactory in every respect. On 
the north end of this barn there is a root cellar 12x18 feet, made by 
walling in both sides of the gangway leading into the ground floor 
above. It was somewhat difficult to keep the floor above this root 
cellar from leaking. The joists were covered with inch lumber, then 
a very liberal coat of tar and fine sand on which two inch planks were 
laid, they also being coated with tar and sand. 

The annex to the main barn, which is 40x75 feet has been altered 
but very little since its original construction. The row of nineteen 
stalls on the west side decrease in size from one end to the other; on 
the north end they are 5 feet 8 inches from manger to gutter and 3 
feet 10 inches wide from center to center; the south stall is 4 feet 9 
inches long and 3 feet wide. In this row the animals are fastened at 
the neck to chains, reaching across the stall. The row of twenty-one 
stalls on the east side has been altered some, the stalls having been 
lengthened six inches from the north end to the jog in the gutter to 
accommodate a group of large Holstien cows. The north stall is 5 
feet 9 inches from manger to gutter and 3 feet 6 inches wide; the south 


3l 


242 


—s) 


STATE BOARD OF AGRICULTURE, 


= 


Poi | 


a 

ls 

[0] 

Z 

” 
ieee ae 
! i be 
E f Ve 
a5 a | 

Q 

a Uw i 
pai CASS = a] 

T Wy = a 
b Ls 
ey ed 

4 . cd Ws 
uJ a) 

| - S i 
N = = 
nye 
Bea 
se oie 
= U) 
| z 
Ma 2 

| 1 & a 

| hee 
a 

| Bove 
io 
| | 
| 
aaa 


| 


- ld 


LeestH 

Bee Jt 
be = il 

ee a el 


—— 
4uU717132 1008 


G.h. Lis, 


Fig. 28. 


EXPERIMENT STATION BULLETINS. 243 


stall is 4 feet 3 inches long and 2 feet 3 inches wide; there are several 
gradations between these two sizes. This row is fitted with swing 
stanchions. The manger bottoms were raised four inches above the 
floor instead of resting on it, this prevented securing more then three 
inches inside depth to the front of the manger, which is insufficient to 
prevent waste of feed. Most of the doors of this building are in two 
sections, upper and lower, with windows in the top half; as hereafter 
stated windows so placed are constantly being broken from slamming 
and the necessary light should be secured elsewhere. The doors all 
swing in against the sides of the door sills instead of on the top, which 
is a mistake, as snow, straw and manure is constantly collecting be- 
tween the doors and sills, freezing to them and preventing them from 
closing perfectly. In some cases 4x4’s have been imbedded in the cement 
floor and are now completely rotted away; it is advisable to keep all 
.wood fittings above or on cement rather than imbed them in it, for in 
the latter case they decay quickly. 

The enclosed yard 43x64 feet, at the south end of the dairy barn, is 
used in part for shed feeding, and in part for a manure shed. It is 
the intention to use it as an exercising yard for cattle and also a 
storage place for manure. It is connected with the dairy barn by 
covered alleys on both sides. 


GRADE BEEF HERD BARN. 


Fig. 29 shows the ground plan of the stable now being used as 
the grade beef barn; it is 45x80 feet and is joined to the grade dairy 
herd barn at the south end. In Fig. 1 this building is designated as 
the grain barn located a short distance northeast of the farm house; 
it was moved and refitted during the summer of 1905. This barn is 
fitted with stalls to accommodate thirty-three head of mature cattle 
and twenty head of calves and young cattle, making a total of fifty- 
three. The west elevation of this barn is shown in Fig. 388 and its 
lighting discussed in connection therewith. The south row of stalls 
has been illustrated in (1) Fig. 33 and the center row in (2) Fig. 33; the 
stalls of the north row are simply plain heavy ones to hold large ex- 
perimental steers. The calf pen, manger and stanchion fixtures are 
illustrated and described in connection with Fig. 36. The entire floor, 
as in all our cattle stables, except the bull barn, is of cement. Stock 
scales were centrally located for weighing all experimental animals. 
The alleys, before and behind the rows of stalls, are a little over five 
feet wide; this may seem like a waste of space but is much more satis- 
factory than any less could be; as a general rule alleys are made much 
too narrow. So much room would not have been given up to the 
. granary except for the demands of the experimental feeding work. 

The continuous dotted line shows the location of the overhead steel 
track, to be installed, to convey the manure from the three rows of 
cattle and the three box stalls on the south end to the manure shed 
in the center of the court outside. The plan is to have the track pass 
out of the southmost door, only, toward the manure shed. As a similar 
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arrangement is planned for the adjoining barn this will permit two 
out going tracks near the center to do the work for the entire 150 feet 
of barn, and a long manure shed will not be necessary. The manure 
shed is to be 27x60 feet. The question may arise as to why the manure 
is not hauled directly to the field; throughout the greater portion of 
the year this is done, but there are times when there is no place 
to spread it and occasionally in seeding, haying or harvest, no time - 
to haul it.: The shed is intended to protect the two manure wagons 
into which the cars are to be dumped, and to take care of the manure 
which accumulates when it cannot be removed directly to the fields. 

The cement and stave silos adjoining this building are described 
elsewhere in this publication. In all cattle barns the King system of 
ventilation has been used as described in connection with the horse 
barn. 


GRADE DAIRY HERD BARN. 
Fig. 30. 


This barn, 45x70 feet, is now practically a continuation of the grade 
beef herd barn, the two forming an unbroken line 150 feet long. This 
barn and the adjoining silo were first erected just a few feet west of 
the large dairy barn, see Fig. 1, but were removed to their present 
location during the summer of 1904. This stable accommodates twenty- 
two head of mature cows, twelve yearling heifers, fourteen young 
cattle under one year, and twelve calves, making a total of sixty. The 
stable is if anything a little crowded, some of the stalls being a little 
small and the alleys too narrow. The stalls shown in the first and 
second rows from the north are of the type illustrated in (2) Fig. 33, 
but it is a marked improvement over these which were built first. The 
3 feet 6 inch stalls are too wide for the 1000 pound cow and the inner 
bottom width of mangers all through the barn is too narrow by at - 
least 4 inches. The third row of stalls from the north end is fitted 
with a one-half sloping partition and the animals are fastened around 
the neck with chains extending to cross bars bolted on each side of 
the stall. These stalls which are 4 feet 6 inches from manger to gutter 
are too short for animals over 750 pounds weight. The fourth row of 
stalls were fitted for skim milk calves under twelve months of age 
and answers well for confining them at*night except that the mangers 
are too small. The twelve stanchions are used to accommodate the 
grade heifer calves of each year’s crop as the males are vealed. The 
calf pen is divided according to the demand by movable partitions. 
The two calving pens for cows are used by calves during portions of 
the year when they are not in use for the purpose intended. The 
dotted line shows location of overhead steel track for manure carrier 
which is used for all four rows of stall cattle. 

If the refitting work of this barn was to be done over again we 
would enlarge the third row of stalls for heifers and cut out the fourth 
row entirely, replacing it with larger box stalls in which groups of 
several young animals could be fed together loose, as described in Fig. 
37. 
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BULL BARN. 


Figure 31 shows the barn now used to accommodate the herd bulls. 
3efore the removal and refitting, this building was used for stall-fed 
steers, some calves and one or two bulls; its original location is shown 
in Fig. 1. The barn is 25x94 feet, and contains eight box stalls about 
10x16 feet with a feed room of the same size but not separated from 
the alley by a partition. Each stall is entered from the alley by a 
four foot door fastened with a heavy wooden sliding bar. Leading 
from the stalls to the yards there are two doors; the outer one is the 
full height of the opening, but the inner one reaches but two-thirds 
the distance from the sill to the top of the casement. All doors are 
made of double inch material. In the partition directly over the 
inanger there is a hinged door 2x2 feet, for each stall, to permit feed 
being supplied from the alley; there is also an opening in the front 
partition of each stall into which short pieces of iron pipe were fitted 
to permit the animals being seen without opening doors. The 
partitions between the stalls are double inch; they are six feet high com- 
ing down to within six inches of the ground. The alley and feed room 
floors are made of concrete while the stall floors are of earth. A water 
system has been installed by which there is a constant supply furnished 
in drinking basins, placed in the angle between the wall and the ex- 
posed end of each manger; in this position they are not subject to 
damage. 

On the south side of the building there are nine windows each con- 
taining nine 8x10 inch lights; on the north side there are seven nine 
light windows each 6x8 inches. The windows are protected near the bot- 
tom by iron bars. Each pen has an adjoining yard of the same width 
as itself, except the one beside the feed room which is twice as wide; 
the yards are 36 feet long. The yard fences were built of old 11% inch 
fence material from which the decayed ends had been removed. This 
material was placed vertically on one side of the posts and two strings 
of 2x12 inch plank horizontally in the opposite side to prevent the 
animals from pushing the upright boards off. These horizontal planks 
forming steps are a safeguard by which an attendant could get out of 
the yard easily and quickly should occasion demand it. In handling 
a vicious bull a cable is used. This cable is stretched from a post at 
the front of the feed manger through the box stall and across the yard 
and is then attached to a post eight or ten feet high fastened to the 
fence. A chain with snap is suspended from this cable by a ring run- 
ning on it. The animal is fastened to the chain before being loosened 
from the manger and the opposite is done in securing him again for the 
night. The cable should not be low enough or the chain long enough 
for the bull to reach the ground with his head. In this way the vicious 
bull can exercise and is always fastened. 

Through the use of these facilities all the mature bulls can be kept 
in one building, whereas, heretofore, they were badly scattered about. 


301M ,8,€ S¥v SHOOO Tv 
UhG¥ GF 3Yuy SNOISN3SWIC 30ISLNO 


Nes TINE 29 Nb Id 


STATE BOARD OF AGRICULTURE. 


248 


Ni 
4 
d 
4 
Ww 
oO 
! 
e | 
/ {~ / 
' 1 \ 1 
1 ' 1 a 
\ 
| 
SIX ol Ol X Ol Ol X OV ot X01 
CaS: 
\ \ 
ti) 
+4 ,8 G3.vds 
[ SNILYHS Seid Nou! ¥1 
Vv ’ 
SSS anew as we ARE RE. wry oe So eee —s io——] 


EXPERIMENT STATION BULLETINS. 249 


SHEEP BARN. 


Figure 32 shows a portion of the ground plan of the present sheep 
barn occupied by the pedigreed breeding flocks. The original location 
of this structure is shown in illustration Fig. 1. To the south end 
of this building an additional 60 feet of much the same plan has been 
added to accommodate the experimental flocks. One of the worst 
features of this building is its division into two parts by a seven foot 
alley running lengthwise throughout the center. In the first place, the 
alley is one if not two feet wider than is necessary, but this fault could 
not be corrected in the remodeling owing to the short length of joists 
overhead in the center of the building, forming joints over the old posts, 
thus preventing their removal. In the second place, there is a very 
decided objection to a sheep barn with pens on both sides of a central 
alley, because of the draughts that are sure to prevail. It is desirable 
to give the animals on both sides of the building access to the yards 
daily; if the pen doors on both sides are open at once there will nearly 
always be more or less draught, no matter how still the air may be 
and these influences are likely to result in prevalent colds and catarrh. 
Few sheep barns are so located that the pens can be opened up on 
one side or the other according to the direction of the wind, but if this 
arrangement cannot be made we would prefer a barn opening on one 
side only,.to one with pens on both sides of a central alley. 

According to the accompanying plans, this building is fitted with 
pens varying in size from 9 ft. x 12 ft. 6 in. to 12 ft. 6in. x9 ft.8in. Such 
a large number of divisions was necessary because of the special use 
to which this building is put, viz., that of housing eight different breeds 
of pedigreed sheep which must be kept separate except when on grass. 
- This explains why the alley was put through the center. The space 
marked box stall is used as an early lambing pen and is not only boarded 
up on all sides but is lined as well. All outer doors, except at the ends 
of the main alley, are in two parts, an upper and a lower; the lower 
part is hinged to swing out and the upper part slides on rollers thus 
forming a very suitable combination to regulate the admittance of air 
and sunlight according to the conditions and the needs. A part of 
each partition, next the outer wall, consists of a four foot door which 
can be opened and fastened back against the partition when it is de- 
sired to throw two pens into one, or the whole of each side can be opened 
up if necessary. The doors opening from the alley into the pens are 
placed in a V shaped position at every other partition to avoid cutting 
up the feed racks and economize in space. The central alley, feed rooms 
and shepherd’s room are floored with concrete; all the pen floors are 
earthen. The lighting of this building has been discussed heretofore 
in the general consideration of that subject. The sheep occupying this 
barn, and the new addition also, require from .fifty to sixty buckets 
of water daily during the winter; we have devised a water system for 
the entire building which is now being installed. This system consists 
of a series of concrete basins with inside measurements at the top as 
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follows: Length fifteen inches, width nine inches, depth twelve inches; 
the bottom is smaller to allow the inside form to be removed; the thick- 
ness of the walls of these basins is about four inches. A basin is being 
placed under every other partition so that it can be used from two pens. 
The bottom of the partition is notched out to allow the top of the basin 
to come high enough above ground; the bottom of the basin will be im- 
beded far enough in the ground to prevent the connections with the 
main pipe from freezing. No valves will be used in the basins, so that 
the whole system may be drained out frequently by connection with 
a sewer from the down spouts. 


STALLS, MANGERS, FLOORS, ETC., 


The market offers large numbers of patented stalls, mangers and de- 
vices for tying cows and other classes of cattle; but appliances of this 
class cannot be taken up for description or discussion in a publication of 
this kind. We appreciate the fact that there are strong arguments 
favoring metal stall fittings and doing away with as much of the wood 
used as possible, in order to secure good sanitary conditions. At the 
same time, however, there are many people unable to purchase expensive 
fittings who are able themselves to build those made of wood. In our 
remodeling and refitting work we endeavored to use home made appli- 
ances so far as possible, in order to give the farmer with limited means 
an opportunity to pattern from them and do his own construction work 
where such was necessary. ‘There is no subject relating to which more 
questions are asked of us than those relating to descriptions and di- 
mensions of stalls for cows. In general, it should be borne in mind that 
the width and length of any stall is largely dependent on the size of 
the animal and the kind of manger and tie used. In giving the follow- 
ing data we attempt, in part at least, to answer some of these questions. 

Figure 33 shows two types of stalls used in our grade beef barn. 
We may state at the outset that for the purpose for which these were 
built, and for the class of animals used, they have given good -satisfac- 
tion. The cross section showing stall No. 1 is taken from a row used 
for eleven grade Shorthorn cows, with an average weight of about 1,000 
lbs., which suckle their calves. This row of stalls, 35 feet long, is 
built on a cement platform 8 feet 6 inches wide, raised above the level 
of the alley floors 3 inches at the front end and 2 inches at the rear, 
thus giving the stalls a slope of 1 inch toward the gutter; this fall 
seems sufficient. It is a common error to give stalls too much fall; 
we have seen horse stalls given as much as 4 inches slope; so much is 
not necessary and may be injurious to the animal. In general 2 inches 
in 10 feet should be the maximum fall for a stall of any kind. 

It was the intention to make these stalls about 3 feet wide from 
center to center, but they vary from 3 feet to 3 feet 7 inches, owing 
to adjustments that had to be made because of posts standing on the 
manger line, but this proves to be an advantage, some cows being larger 
than others. In this case, the distance from the manger to the drop 
is 5 feet 2 inches, and is eminently satisfactory for the size of cows 
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using the stalls; with the exception of one cow with peculiar habits they 
keep perfectly clean. The distance from manger to drop for a 1,300 
pound cow should be abount 5 feet 8 inches, and for a 700 pound cow 
about 4 feet 6 inches. The width for the larger cow should not be less 
than 314 feet and for the smaller 234 to 3 feet would answer. The 
bottom of the manger consists of two 2x12 inch planks laid side by 
side on the cement floor. The back of the manger is built up by a 
2x4 and 4x4 on the plank bottom, the former lying between the two 
to permit fastening the bottom of the swing stanchion in the 4x4. 
Where swing stanchions are used the back of the manger should not 
be more than 8 inches above the floor or it will interfere with the cow 
when lying down; this will give the manger a depth of six 
inches inside to hold the feed. If cows are inclined to throw their 
feed out, pieces of 2x6, slanted on one side -and about two feet high, 
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Fig. 33. 


can be nailed to the front of the manger and side of the stall partition 
on both sides of the stanchion to prevent this. Some of the mangers . 
of this type in use are 16, 18 and 20 inches wide on the bottom, inside 
measure; they should not be less than 18 inches. The front of the 
manger is perpendicular to a height of 18 inches when it slopes toward 
the feed alley to an angle of about 66 degrees for 18 inches more. 
This arrangement prevents the cattle from throwing roughage over 
into the alley with their noses as they can do if there is a continuous 
slope from the bottom upward and backward. The tie for this row of 
cattle consists of swing stanchions which are eminently satisfactory. 
The stall partitions which are built up 4 feet from the floor extend back 
toward the gutter from the manger but 26 inches to allow the calves 
greater freedom in suckling their dams; the partitions must be carried 
forward far enough and high enough to prevent the cows from reach- 
ing over. The partitions are all made of 2 inch stuff, the 4x4’s under- 
lying them are pinned to the floor by short pieces of gas pipe set into 
the cement and extending up an inch or two into the wood. Directly 
in front of this row of mangers is to be found a stationary row of feed 
boxes for meal. Each box is large enough to hold about two weeks 
feed for each cow, under ordinary feeding methods. This device origin- 
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ated from the necessity of keeping track of the food consumed by each 
animal under experiment. A certain amount of meal is weighed in at 
stated intervals and the feeder gives it to the animal according to her 
requirements instead of by weight, at each feeding. In this way the 
feeder will watch the animal more closely and at the same time the 
data is secured with much less labor. While these feed boxes are an 
experimental necessity they are not absolutely necessary for the ordi- 
nary farmer but we would be strongly inclined to use them for the 
herd operated on a commercial basis if an account was being kept 
with each cow, if not they could be fed from a car or carrier. Such an 
arrangement of feed boxes would be in the way, only, in installing some 
kinds of watering devices. Let it be remembered that the style of stall 
just described was designed for 1,000 pound cows suckling their calves; 
_this plan would also answer for cows being milked. 

The gutters in most of our recently remodeled stables are about 61/4 
inches high on the stall side, 4% inches on the opposite side 
and 16 inches wide at the bottom, with one-half inch fall 
from one end to the’ other. There is much difference of opin- 
ion as to what the best dimensions are for gutters. We know 
of one barn fitted with shallow gutters two feet wide, and another with 
gutters not more than fifteen inches wide and a foot deep arranged 
in both cases so as to hold the manure over Sunday or during very 
stormy days without cleaning. Those with the dimensions heretofore 
given are furnishing very satisfactory results. One mistake universally 
made is that of giving gutters too much fall from one end to the other 
in order to flush them out. When this is done the urine all runs to one 
end and the absorbant used in the gutter is not efficient throughout 
its entire length. We have not given more than one-half inch fall to 
the gutters thirty-five feet long in the grade beef herd barn. 


STALLS FOR DAIRY COWS. 


Figure 33 No. 2 represents stall and manger fixtures devised especially 
for the use of dairy cows and so far as the partition and 
chain fastener at the rear are concerned they resemble the Bidwell 
type of stall. In this case, the stalls are constructed on a raised cement 
platform the same as described in Fig. 33 No. (1). The cow is not fastened 
at the head or neck, but is confined in the stall, loose, by a chain behind. 

The manger bottoms are raised four inches above the floor resting 
on the 4x4’s used for bed pieces for the partitions. The mangers are 
16 inches wide, inside, on the bottom with back side 9 inches high 
and sloping somewhat toward the stall with 2x2 inch strip along inside 
at top to prevent waste of feed; the front part of manger is constructed 
according to description given in (1) Fig. 33. Owing to the fact that 
the animals confined in these stalls are not tied the partitions were 
made 4 feet 4 inches high, four inches higher than for the ones already 
described. 

There are two special features about this stall, one is the iron 
pipe shown at P, in the illustration, which runs through all the stall 
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partitions at a point four inches back from the rear of the manger 
and thirty-five inches above the cement floor. This pipe keeps the 
cow from moving forward into the manger and dropping manure on 
the stall platform. The proper adjustment of this pipe is very im- 
portant to the comfort of the cow as well as the efficiency of the stall. 
If properly placed the cow cannot move too far forward and can stand 
at ease with the head above the pipe or eat comfortably with the head 
below it. A second important feature is the swinging or gate like 
portion of the partition. Such hinged partitions have been used to 
allow the cow to turn slightly and leave the stall without backing out, 
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Fig. 34. 


but these are too short for that purpose. They are intended to open 
partly at milking time to give the milker more room than the single 
stall affords and protect him from the movement of the animal in the 
adjacent stall. There is a piece of chain extending from post to post 
at the back of each stall. At one end the chain is attached to the 
post by a bolt running through the same with an eye on one end into 
which the chain link is welded and a thread and nut on the other 
end; at the other end of the chain there is a hook. The gate has a 
hasp fastener with a loop turned on the end of the hasp. When the 
cow is shut in the stall the hook is placed in the staple extending 
through the eye of the hasp. When the cow is to be milked the hook 
on chain of adjacent stall is removed to the loop in the end of the hasp, 
when the gate swings open allowing. the milker to enter the stall, but 
preventing the cow from backing out, see Fig. 34. 
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Care must be exercised with stalls of this kind where the cow is 
not fastened at the head, that they are not made too wide. Stalls 
three feet from center to center are about right for 1,000 pound 
cows; if they are made six inches wider than this there is danger 
of the cow turning in the stall by swinging her head around under 
the gate partition. These stalls are 5 feet 3 inches from manger to drop 
and about the same adjustment as to length and width of stall, for 
larger or smaller cows, will apply as in the case of the stall shown in 
(1) Fig. 33. 


STALLS FOR BEEF OR DAIRY COWS. 
Figure 35 shows a stall, in duplicate, built to accommodate the cows 


of our pure bred beef herd, animals varying in weight from 1,000 to 
1,600 pounds. In general, these cows suckle their calves, but sometimes 
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they are milked. For animals of this size with strong, lusty calves 
suckling them, a plain, strong stall was needed. The construction is 
identical with that of (1) Fig. 33, except for the partition and the 
general dimensions. The partition is built back squarely about two- 
thirds the distance from the manger to the gutter. This brings the 
upright oak 4x4, which is guttered slightly to receive the ends of the 
partition planks, back just in front of the cows hook or hip points. 
By giving these stalls a width of 3 feet 6 inches or even 4 feet from 
center to center, in a few instances, calves can readily suckle the large 
cows or they can be milked as desired. The present fastening is a 
swing stanchion; heretofore this class of cattle was fastened by chains 
around the neck, with a ring sliding on an iron bar bolted to the parti- 
tion on one side of the stall. By the old system of tying it was more 
difficult to fasten the animal which could move forward and back and 
was not held so nicely in place as by the swing stanchion. 

A number of other kinds of stall divisions, mangers and ties in use 
are not as satisfactory as those heretofore described. On the west 
side of the dairy barn—see Fig. 28—there is a row of mangers 
much like that shown in (2) Fig. 33, but differing in that the cow is 
fastened around the neck by a tie attached to a chain running across 
the stall and bolted to the partition on both sides; this is not as con- 


256 STATE BOARD OF AGRICULTURE. 


venient a form of tie as the swing stanchion and the cow is allowed too 
much freedom to move back and forth, standing too much of the time 
in the gutter. The stall partitions, in this group, consist of swinging 
frames made of gas pipe threaded and screwed together at the junction 
points; these frame like gates cannot be kept tight at the joints, hinges 
or fasteners. On the opposite side of this barn there is a row of 
mangers fitted for swing stanchions, but with very short stall divisions 
extending back only two feet from the bottom of the manger and slop- 
ing up toward the stanchion at the top. These short partitions do 
not prevent the cows from crowding each other or moving sideways 
away from the milker, thus causing difficulties. The manger in this 
row of stalls is only three inches high above the manger bottom at 
the back, and feed is easily thrown out by the cows. Stall dimensions 
etc., were also commented on in individual descriptions of the stables. 


CALF STANCHIONS AND MANGERS. 


Figure 36 is intended to illustrate what we now consider to be the best 
.form of combined stanchion and manger in use at M. A. C. for calf 
feeding. The principle of the stanchion is not new; its use dates back 
a number of decades, but the especial application and adjustment of 
the one hereafter described presents some new features. This particular 
model is produced as the result of three years’ trial, having undergone 
several changes since the first one was installed. This appliance can 
be adjusted so as to accommodate the calf from birth up to twelve 
months of age. The calves are confined in the stanchions at feeding 
time only. After the calf has been secured the milk bucket is placed 
in the manger; when the milk is consumed the bucket is removed and 
ensilage and meal supplied, followed by hay. If individual records are 
being secured the calf remains fastened until the roughage is all con- 
sumed, but if not it is freed when the latter is supplied. By using this 
stanchion method of feeding the maximum number of cilves can be 
kept in a minimum amount of space in a clean, healthy, thrifty condi- 
tion, providing they are given access to outdoor yardage. The average 
size of the four calf pens in the dairy barn, including manger space, is 
15 feet three inches by 12 feet 3 inches. Each pen accommodates eight 
calves up to five or six months of age. The average size of two pens 
in the grade herd barn, accommodating six calves each, is 9 feet 9 inches 
by 14 feet 10 inches, and three pens occupied by five each are 1014 feet by 
11 feet 9 inches. Of course, in all cases except one the calves have 
access to yardage at will. 

Referring again to figure 36 for detailed description, the bottom of 
the manger, 18 inches wide, consisting of 2 inch hemlock, is 6 inches 
above the floor. As the front of the manger is built on rather than against 
the bottom it leaves the inside bottom measurement of the manger 16 
inches. The side of the manger over which the calf’s neck is placed in 
feeding is 8 inches above the bottom, one-half of this distance being 
taken up by a 2x4, the balance by the bottom framework of the stanchion 
resting on it. The top part of the manger over which the calf feeds is 
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15 inches above the floor and should not be made higher, as even this 
is rather high for the new born calf. The youngest calves can feed over 
this, but should not be left fastened during the day, as they could not 
lie down comfortably. The side of the manger next the feed alley is 
practically 2 feet high and 214 feet above the floor; the slope given to 
this part of the manger is a very decided advantage, especially i in placing 
and removing buckets while the calf is fastened in the stanchion; even 
more slope than that indicated would be well. The manger is partitioned 
off every two feet; this should be the minimum width, for while it is 
ample room for the young calves, even more room would be desirable 
for the roughage of the older ones. The manger partitions extend upward 
as far as the curved line shown in the illustration, but this is the most 
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faulty feature of the fixture, as it is possible for one calf to reach over 
and suck another one’s ears if the meal and ensilage is not promptly 
supplied after the milk is consumed, though this rarely happens. A 
more perfect manger division, which we propose to install, will be made 
by boarding up from the manger to the dotted line shown between A B. 
The front or stanchion part of the fixture is 3 feet 6144 inches high and 
slopes away from the manger to increase its capacity and give the calf 
the benefit of a little more “spread in throwing the head up to remove it 
from the open stanchion. The stanchions are made of well seasoned 
1 inch elm and no breaks have occurred thus far. The youngest calves 
do not require more than five inches space for the neck when confined. 
The stanchion frames are bored with a number of holes so that the moy- 
able upright pieces can be shifted according to the size of the calf. As 
calves approach the yearling stage and their horns interfere with the 
working of the stanchion the movable piece may be removed and the 
animal allowed to go free while feeding. This system has given us the 
utmost satisfaction, permitting calves to be fed individually according to 
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their needs and entirely preventing the many bad habits so frequently 
acquired by the pail fed calf. Very young calves, under three weeks 
of age, may acquire the sucking habit despite this device if placed in 
a box stall with other calves before they have learned to take meal. 


RACK AND MANGER FOR SHED FEEDING. 


Except where experimental work is in progress and individual records 
are desired, it is very often more satisfactory to feed groups of animals 
loose rather than in individual stalls. This method is particularly appli- 
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cable to the wintering of young heifers and stockers, and also to the 
fattening of baby beeves, and even more mature steers. In Fig. 28 an 
“enclosed exercising shed” is shown on the extreme south end of the 
large dairy barn; this used to be the old beef cattle-barn. During the 
past winter the over crowding of cattle forced us to equip a part of this 
exercising shed to finish a bunch of ten baby beef cattle from weights 
of about 700 to 1,000 pounds. A part of the shed at the end next silo, 
24x24 feet, was partitioned off on two sides by yard fencing, a feed rack 
enclosed the third side and the end of the barn the fourth. Alleys were 
left on both sides of this feed yard for the passage of cattle from the 
main barn to the shed. 

When it came to building the feed manger and rack we found it took 
considerable time in figuring and trying out, to get them exactly right 
for the purpose intended, hence we furnish a sketch of the equipment as 
shown in Figure 37. 

The manger, which is built of 2 inch material, is sixteen inches wide on 


ages EXPERIMENT STATION BULLETINS. 259 


the bottom, twenty inches at the top and nine inches deep inside meas- 
urement. The bottom of manger is 22 inches above the ground and the 
top 2 feet 7 inches; the rack for roughage, which projects into the alley, 
rests on the back of the manger; it is 2 feet 4 inches high, and 2 feet 
wide at the top. The front part of the feed rack through which the 
roughage is drawn, is 2 feet 9 inches high, and is made of 144 inch gas 
pipe, 6 inches apart from centre to centre, embedded about 2 inches in 
4x4’s at bottom and top. The piping was secured at little cost from 
the ruins of a building destroyed by fire; of course, it would be rather 
too expensive to purchase new pipe for this purpose. 

For the size of animals using this equipment, the character of the 
food fed, and the desire to avoid waste, it was eminently satisfactory. 
Clover, ensilage and meal were the foods used. There are many very 
decided advantages in favor of the farmer with a small bunch of cattle 
feeding them in this way. 


4 WINDOWS FOR FARM BARNS. 

Sunlight is one of the most important factors in the stable manage- 
ment of live stock, especially for young growing animals and breeding 
stocks. A generous supply of it is needed in the cow stable for the main- 
tenance of proper sanitary conditions and the good health of the animals. 
Dairy barns are seldom furnished with sufficient light; in fact, in the 
great majority of cases it is sadly lacking. At present we can recall 
having seen but one barn, owned by a private party, provided with a 
superabundance of light. On the other hand, thousands of barns, espe- 
cially of the basement type, have but few small windows, located close 
up against the ceiling, so that sunlight cannot reach but a very small 
area within the building, and that only near the centre. 

The grade herd barn, which has been in use two years since it was 
remodeled, seems to be very satisfactorily lighted as regards amount and 
location of lights. The west elevation of this building, which runs north 
and south, is shown in Figure 38, the ground plan in Figure 29. The barn 
is fitted to house thirty-three head of mature cattle in stalls, and also 
twenty head of calves and young cattle, making a maximum capacity 
of fifty-three head, in addition to liberal alley and granary space. The 
building has 3,600 square feet of floor space and 145 square feet of win- 
dow light surface, or 1 square foot of glass to every 24.8 square feet floor 
surface. It is interesting to note the relationship between glass area, 
size and shape of buildings, and amount of floor space in the various 
college barns. The grade dairy herd barn, 45x70 feet, with 3,150 square 
feet floor space, has 155.6 square feet glass, 1 foot to every 20.2 square 
feet floor space; though possessing more glass than the grade beef herd 
barn, it is not so well lighted, owing to the high, narrow, double win- 
dows with studs and casings between. The pure bred beef and dairy 
cattle barn, a T-shaped structure, the main part being 44x72 feet, and 
the annex 40x75 feet, with a combined floor area of 6,068 square feet 
has 373 square feet of glass, or 1 foot to every 16.2 square feet 
of floor; T-shaped stables are hard to light; the annex of this building 
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is well lighted, but the main part is not exceptionally so, despite the 
large amount of glass used. The new horse barn, 48x94 feet, with a floor 
area of 4,512 square feet, has 200 square feet of glass, or 1 foot to every 
22.5 square feet floor space. The pure bred sheep barn, 34x90 feet, with 
a floor area of 3,060 square feet, has 105 square feet of glass, or 1 foot to 
every 29.1 square feet floor space; this building seems well enough lighted 
with its smaller glass area, but this may be because of its narrowness. 
The experimental sheep barn, 34x60 feet, with 2,040 square feet floor area 
and 45 square feet glass, or 1 foot to 45.3 feet floor space, is not well 
lighted. The piggery, 34x80 feet, with floor area of 2,720 square feet, has 
119.5 square feet of glass, or 1 foot to every 22.7 square feet of floor. The 
farmer’s barn heretofore referred to as being so exceptionally well 
lighted belongs to J. W. Hibbard, of Bennington, Mich. It is 58x62 feet, 
with 3,596 square feet floor area and 210 square feet of glass, or 1 foot to 
every 17.1 feet of floor space; on the other hand, however, we located a 
basement barn in this state 40x46 feet, with 1,840 square feet floor area, 
having only 15.7 square feet of glass, or 1 foot to every 117 feet of floor 
space; the windows of this barn were typical of the common basement 
equipment, each consisting of three 9x14 inch lights placed in the wall 
directly below the sill. From the foregoing data it would seem safe to 
conclude that as a general rule, a well lighted stable should have about 
1 square foot of window light to every 20 to 25 square feet of floor surface, 
depending on the amount of glass that can be placed in south, east and 
west exposures. 

Referring again to Figure 38, on the west side of this building there 
are four windows with sash measurements of 38 feet 7 inches by 4 feet 
9 inches, each containing fifteen 10x12 inch lights, and also a fifth one 
3 feet 7 inches by 3 feet 9 inches with twelve lights. These were dis- 
tributed as evenly as possible without cutting posts and girts such as 
are numerously found in an old fashioned timber framed barn. Another 
window could not have been put in the space between the two 
doors at the north end without cutting a large bent post, but this diffi- 
culty was overcome by placing three twelve light windows in the north 
end. On the east side along which an eight foot alley runs the entire 
length of the barn, there are four fifteen light windows, the addition of 
one more would be desirable, but was prevented by the construction of 
two circular silos on that side of the barn. The south end of this build- 
ing adjoins the grade herd barn. 

The bottoms of the window sills are 4 feet 6 inches above the stall 
floor and the top of the casing is 15 inches below the ceiling. We consider 
the size and location of these windows very satisfactory, and favor them 
strongly because of the amount of light that they admit and because 
they are high enough from the ground outside and from the floor within 
to prevent breakage by cattle. Long narrow upright windows are not 
desirable; for instance, we found one dairy barn fitted with this sort, 
with casement measurements 4 feet 6 inches high and 2 feet wide, with 
upper and lower sash each containing four 10x12 inch lights; this style 
of window is too narrow to allow the light to spread and so low as to 
be subject to frequent breaks. Pairs of these windows, side by side, but 
separated by studding, are not so satisfactory as the single large fifteen 
light window heretofore described. The windows in the barn under 
discussion are pivoted in the center at the ends, with wooden stops so 
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placed on the casing that the lower half swings out and the upper in 
when open; this is eminently satisfactory in warm weather to admit a 
maximum amount of air, but is not so desirable in the winter, in that 
cold air enters the building at both bottom and top of window, instead 
of at top only. It also prevents covering the space occupied by the win- 
dow with screens or cotton in summer. For winter use only it would 
be more desirable to have the windows hinged at the botton to swing in 
at the top. ‘Windows either hinged or pivoted are subject to a greater 
amount of breakage than those in ordinary use. The windows in the 
granary at the north end of this barn are hinged at the top to swing in 
and hook to the ceiling thus permitting the unloading of grain and meal 
from the wagon directly to the bins. 

We have several outside doors leading into the alleys of one or two 
barns with windows in the upper part or half. Stable doors containing 
glass are a source of much annoyance and loss, for every time a strong 
wind gives the door a hard slam some lights are sure to be broken; the 
necessary light should be secured elsewhere. Nothing but standard 
sized lights such as 8x10, 10x12, etc., should be used unless in very ex- 
ceptional cases. To illustrate, we have found lights in one group of 
barns of such odd sizes as 97x13 inches, 1034x1114 inches, which means 
that in replacing special sized lights must be cut. In presenting this 
illustration of the lighting of our grade beef barn we do not intend the 
inference to be made that the sizes and placing of lights given is abso- 
lutely necessary, for satisfactory results can also be secured by modify- 
ing these according to the particular demand. 


CEMENT FLOORS. 


In the remodeling and refitting work cement floors have been con- 
structed in all the stock barns, including horse barn and chicken houses, 
the only exceptions being the pens and box stalls of the sheep and bull 
barns. Despite the few objections urged against it, the use of concrete 
for stable floors and stalls is continually increasing. Some of the criti- 
cisms made against concrete floors are not well founded. Sometimes 
it is claimed they are too slippery and as a result animals fall and re- 
ceive serious injury. It is true that this frequently happens, but it is 
due to improper construction; a floor given a smooth finish with a trowel 
is positively dangerous; it should be left to harden with a rough finish, 
such as that produced by the vigorous use of a steel broom. Alleys over 
which animals pass are rendered additionally dangerous by giving them 
more slope toward the gutters than is necessary. Strong claims have 
been made to the effect that concrete does not make a good stall bottom, 
producing rheumatism and other ills among dairy cows; this may be 
true if too little bedding is used and the animal is forced to lie on the 
concrete. Our experience with concrete floors dates back to 1888, and 
in no case can we recall a single instance where trouble arose from the 
use of these floors for cattle stalls when plenty of bedding was used. 
It is true, however, that less bedding is needed for stalls with wood 
floors. In many sections of the country it has become a common practice 
to overlay concrete floored stalls with boards or planks. It is doubtful 
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if the best sanitary conditions can be maintained in this way. In the 
new horse barn two stalls were planked over the concrete, experimen- 
tally, and a blindfolded person could detect them while passing down 
the alley, from the stench of the urine soaked wood. Those whom we 
know to have used concrete in horse stalls for three or four years in 
succession do not object to them. 

Because the bed of the pig on a cement floor becomes damp and befouled 
so easily it is desirable to use overlays which can be removed regularly 
and thorouoghly cleaned during the winter season. Whatever its faults 
may or may not be the concrete floor permits of the maintenance of bet- 
ter sanitary conditions than any other that has yet been used. The 
question of sanitation in the old type of barn is a very important one; 
there are plenty of cow stables in use even yet where the urine and 
barnyard seepage will squirt up from between the planks as one walks 
over them. There are still a good many horse barns with the same old 
auger holes in the plank floor back of the stall to allow the urine to 
drain away beneath the barn. There are barns still with no floor at 
all except the earth with which the solid excrements and urine have been 
incorporating for years. 


WATER SUPPLY FOR STOCK BARNS. 


With the exception of the sheep and bull barns no attempt has been 
made to install equipment in the cattle barn to supply the animals with 
water in the stalls. There are two principal reasons why this has not 
been done. In the first place the adjustment of mangers and feed boxes, 
so as to secure individual feed records of such a large number of animals, 
has rendered the work of installing water systems somewhat difficult. 
But in the second place, a more important reason exists, viz., that we 
have been unable thus far to devise or secure an equipment that would 
seem to be satisfactory in every respect. All devices seem to work well 
when first installed, but many of them go into disuse in a very short 
time. When we can install a water system that gives promise of the 
maintenance of good sanitary conditions and durability as regards effi. 
ciency, then we propose installing the same. At the present time our 
cattle drink from concrete troughs placed in the yards. During the 
winter season tank heaters are used in these troughs. 


EQUIPMENT OF SWINE DIVISION INCLUDING BUILDING, 
COTS, YARDS, FENCES, ETC. 


The Building—Fig. 39 represents the ground plan of the College 
piggery as it is now fitted for use. The building itself was among the 
first erected at the institution for housing live stock and was constructed 
almost solely by student labor. It is a very old building but, 
nevertheless, today it contains some excellent material in almost perfect 
state of preservation. The excellent pine siding and the oak posts, 
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studs, joists, rafters, sheating and lining, bespeak of days when these 
materials were plentiful and so inexpensive that nothing but the choicest 
was used even in the construction of a piggery. The quality and value 
of these materials, combined with the necessity for making the best use 
of the material at hand, were some of the conditions requiring the re- 
fitting of the old rather than the erection of a new building. In plan- 
ning and constructing a new building there should be nothing to inter- 
fere with the development of the most perfectly desirable plans; in re- 
fitting an old building conditions are sure to arise to thwart the ex- 
ecution of desired plans or changes. It is also possible to figure very 
closely on the cost of erecting a new building while estimates on recon- 
struction, or refitting, seldom fail to fall short owing largely to the 
inability to determine exactly what material must be replaced, par- 
ticularly that which is covered up. 

We do not present these plans desiring our readers to accept them as 
models for the Michigan swine raiser, for the conditions at the College 
are very different from those surrounding the average breeder or pork 
producer. While few private individuals keep more than one breed of 
hogs, the College is maintaining no less than seven distinct breeds for 
a double purpose. The primary object in keeping so many breeds is to 
furnish plenty of good specimens to give our students an opportunity 
to study, in the most practical way, the breed type and characteristics of 
each breed; the secondary object is to furnish stocks of desirable 
types for experimental breeding and feeding purposes. The num- 
ber of breeds enumerated, requiring the maintenance of several boars, 
and the numerous lots of experimental and breeding pigs, demands a 
structure with a large number of pens. - The plan of the remodeled 
building and added equipment are therefore presented, not as models, 
but with the hope that here and there suggestions of value may be 
thrown out. 

During the past few years there has been a marked increase in the 
advocacy and use of cots for sheltering swine during the entire year. 
On first thought our plans may seem to oppose this method: but such 
is not the case. We are using all the pens in this building and also 
a dozen cots in yards during the entire year, the former for boars, young 
pigs and experimental feeders and the latter for brood sows and young 
animals being grown for breeders. Both methods have their merits and 
demerits, but we are becomming convinced that under Michigan con- 
ditions, with our rigorous winters, a combination of piggery and cots 
is more desirable for the swine grower than either alone. 

The ground plan in Fig. 39 shows the form of the original building 
34x80 feet, consisting of a main structure 24x80 feet with a lean-to 
10x80 feet on the south side. Originally this building was fitted with 
a passageway 8 feet wide all the way across the north side. The re- 
mainder of the enclosed space was divided into ten pens of various widths 
extending from the passage way on the north to the south wall of the 
building. These long narrow divisions were divided in the center form- 
ing inner and outer pens; the former were used for feeding and sleep- 
ing quarters and the latter as sort of covered sheds. By this arrange- 
ment with the pens proper running down through the center of the 
building, there was no possibility of sunlight ever reaching the sleep- 
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ing apartments. According to the present plan the building is divided 
the long way through the center by an alley 6 feet wide, thus leaving 
14 feet of pen space on each side which is an ideal length for pens. 
The pens on the north side of the building are used for boars and the 
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more mature feeder hogs, while those on the south, admitting an abund- 
ance of sunlight, are used by pigs, younger feeders, and to a limited 
extent by brood sows and their litters. Each pen has access to yardage 
enclosed with woven wire except the partitions between the boar yards 
which are constructed of boards; the outer ends of the boar pens are, 
however, enclosed with woven wire. The yards are the same width as 
the pens within and are 16 feet long on the north side of the building 
and 22 feet on the south side. A pair of platform scales is located in 
the alley at the feed room having been set down in the cement flush 
34 
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with the floor; this is one of the most necessary and most used con- 
veniences about the equipment. There are many who prefer that a 
piggery cut through the center by an alley with pens on both sides, 
should be placed on a north and south line in order to admit sunshine 
on one side in the forenoon and on the other in the afternoon. Many 
of the simplest, most useful and most inexpensive piggeries are long 
narrow buildings with but one row of pens; in the use of this form of 
piggery the pens should invariably face the south. 

Cross Section and Piggery.—F¥ ig 40 shows a cross section of the piggery 
at the section line indicated by A B in Fig. 39. The foundation, as shown 
by the illustration, consists of the stone wall originally placed under 
the building. Had it been necessary to replace this foundation, con- 
crete would have been used, being easier to build and less costly. The 
piers on both sides of the alley supporting the posts, are constructed 
of concrete. The entire floor is made of concrete, and is four inches 
thick; the lower three inches consist-of coarse gravel seven parts and 
cement one; the upper inch, or top-dressing, consists of sharp sand 
three parts and cement one. The alley running throughout the center of 
the building its entire length, is six feet wide; this width rather than 
being a waste of space, is one of the greatest conveniences about the 
building. An alley placed along one side of a long narrow building 
need not be so wide but should not be less than four and one-half feet 
in the clear. Feeding alleys are almost invariably made too narrow. 
The six-foot alley shown in the illustration is crowned over, being one- 
half inch higher in the center to insure its being kept perfectly dry, and 
was given a rough finish to prevent animals from slipping while being 
driven to and from the weigh scales. A rough finish can be given by 
brushing the cement lightly with a steel broom after it has been laid 
and troweled down. The floors of the pens were given a fall of two 
inches from the alley to the outer doors, but this is not as necessary 
as was first supposed, the urine being completely absorbed when the 
pens are cleaned and bedded as frequently as they should be. We con- 
sider some fall to the floors desirable but not more than has been given 
in this instance; the fall is necessary when the pens have to be flushed 
out and the whole house given a thorough cleaning and disinfection. 
Pen fioors should also be given a rough “finish. 

The partitions are constructed of one and a quarter inch oak boards, 
the material used for similar purposes in the original fittings. The 
boards were cut into three foot lengths and placed in an upright posi- 
tion, the bottom ends resting on a two-by-four and the tops capped with 
similar material. The two-by-fours were not guttered to receive the ends 
of the upright boards as this would make it difficult to replace one 
should repairs be needed; the ends of the partition boards are held in 
place by inch strips nailed on the two-by-fours on both sides. When 
partition boards are placed on end with the wood fibre in a vertical 
position, hogs cannot gnaw them so easily as when they are placed in 
a horizontal position. The partitions are raised three inches above the 
cement floor to prevent them from rotting quickly and to permit of 
thorough disinfection and the maintenance of good sanitary conditions. 
The raised sill may become dry and can be disinfected, the one on the 
floor cannot. The objection to the raised sill is that pigs will work 
manure underneath it and care must be taken to remove this when the 
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pens are cleaned. In order to prevent manure from accumulating under 
these sills, we are planning to fill this space with concrete by first 
tacking a board on one side and then filling the space with concrete 
held tightly in place by a board tacked on the other side until dry. We 
feel sure that this will remain in place and can be done much more 
easily than at the time of the floor construction. The two-by-fours form- 
ing the partition sills are,fastened to posts at each end and are sup- 
ported between by two pieces of gas pipe set in the cement and resting 
in holes bored in the wood of the two-by-four above. The top of the 
' partition need not be more than three feet six inches above the floor. 
With the possible exception of the boar, a hog that requires higher 
fencing than this is an undesirable one to have. 

The yards on the north side of the building where the boars are kept 
during a part of the season, are separated by board fences, this being 
the only safe material for the divisions between them; the ends of these 
pens are, however, enclosed with woven wire. On the south side the pens 
are constructed of woven wire, the method of construction being fully 
described later in this publication. For all yard pens a fall of a little 
more than a foot was established in the twenty-two feet in length, 
giving most excellent results. The possibilities for securing a good 
fall in every direction from the piggery should be one of the most im- 
portant factors in determining its location. Wallows in pig yards, con- 
taining the drainings from the manure pile, putrid water and other 
filth, are prolific breeders and distributors of disease. The yards on 
both sides of this building have been covered with concrete floors. This 
is serving an excellent purpose in preventing the hogs from rooting 
holes and forming wallows against the foundations, and elsewhere. 
The breeding hogs of course spend most of their time in the larger yards 
and not on the cement pavement, but the paved yards will always be 
accessible for all classes of hogs at times when the other yards are too 
muddy to use. g 

The loft above is about eight feet high at the posts and furnishes an 
abundance of room for storage of straw, crates, crate materials, overlays, 
troughs, etc. No meal feed is stored in the loft. In general food stuffs 
stored in piggery lofts are continually exposed to extremely impure, 
foul smelling air. 

In this piggery there is an average of one door, one window, and one 
trap above, for each pen. The traps above are seldom shut and the doors 
are sufficiently loose to swing. With all these openings we have not yet 
found an insufficient circulation of air. 

This illustration also shows the ropes and pulleys by which both doors 
and ventilators are opened and closed from the central alley, there 
being no doors opening into the pens from the alley. The openings A A 
from the loft show how the bedding is supplied to the pens. 

The Pens and Their Fittings.—Reference to Fig. 39 shows the pens to 
vary from six to ten fvet in width. It also shows that the doors open- 
ing into the yards are not all regularly located either in the center or 
corners of the pens. This is due to the fact that the original openings 
were utilized and could not be readjusted without completely recon- 
structing the south side of the building. The doors of all pig pens should 
be located in one corner; there are two reasons for this, in the first 
place, if placed in the corner most remote froin the direction of the 
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prevailing wind, greater protection is afforded the pigs in the pen when 
the door is open, and, second, it allows the proper construction of over- 
lays. 

Overlays——What they are and the necessity for their use leads to a 
short, but necessary, discussion of flooring materials. The plank floor 
which has been so universally used in the past for piggeries, has now 
become almost impracticable owing to the scarcity of such material 
and its high cust; the use of hard wood is entirely out of the question 
and pine floors are short lived. It is almost impossible to construct 
a wood floor so as to make it water tight and provide good sanitary 
conditions. Dry earth floors would be ideal for the sleeping quarters 
for pigs if they could be kept dry and clean. At the present time there 
is no floor in use in piggeries more desirable or inexpensive, consider- 
ing durability, than one properly constructed of concrete nor can as 
good sanitary conditions be maintained by the use of any other. And 
yet, notwithstanding these good qualities, cement floors are strongly 
objected to, and justly so too, on the ground that pigs become crippled 
if required to nest in beds on them during the winter season. Even 
though an abundance of bedding is used on cement floors, bad results 
seem to follow just the same. There are few worse places for a brood 
sow to farrow than on a cement floor. She gathers the small amount of 
bedding allowed her into a small pile, beds on it and the newly born pigs 
wriggle off on the bare floor, which being slippery. prevents them from 
getting on their feet, the cold floor soon exhausts them, and they perish: 
It was with the object of overcoming these objections to the cement 
floors that overlays were used. 

Figures 41 and 42 show two pens, each ten by fourteen feet but with two 
different forms of overlay. Fig 41 shows an overlay running across the 
center of the pen; this form was used because of the outer door being in 
the center of the pen, thus leaving insufficient room for the overlay in the 
corner. This overlay is in two sections, each two and one-half feet 
wide so that it can be lifted easily in cleaning out the pen or thrown 
out in the sun to dry, or put in the loft for storage during the summer. 
The two sections are held in place by four blocks tacked on the two- 
by-fours at the bottom of the partitions. This arrangement leaves 
plenty of room for feeding at the trough and space for the manure near 
the door. The greatest objection to this form of overlay is that because 
of its location between the trough and door, the pigs have to cross it 
frequently, thus not only soiling it but dragging the bed off on the floor 
as well. This objection is sufficient to urge strongly against this form 
of overlay. Fig. 42 shows an overlay 6x8 feet in one corner of a pen 
with the door in the opposite corner. This plan is possessed of the 
advantages of providing more shelter for the bed when the outer door 
is open and the pigs can go in and out without crossing the bed. The 
accompanying illustration Fig. 43 shows nine 180-pound pigs bedded down 
comfortably on this overlay. This latter form of overlay is hinged to 
the wall so that when the pen is cleaned out it is tipped up, bedding 
and all, and any filth which muy have accumulated underneath is cleaned 
out. When the floor is cleaned, the overlay is let down and the bedding 
thrown off on the floor for absorbent being replaced by fresh straw at 
least once a week. Whien the overlay is placed in the corner of the pen, 
that portion of the floor should be raised somewhat. 
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Both forms of overlay now in use in the piggery, were constructed 
from second hand inch lumber; they are raised off the floor by inch 
cleats which hold the boards together. A two-by-four was set up around 
the outer edges of the overlay to hold the bedding in place. (A two- 
by-six may be used.) These were nailed to the boards below and 


Fig. 41. 


strengthened by triangular pieces of scantling fastened in the angle 
formed by the two-by-four and the board floor. In the use of these 
overlays three facts have been strikingly noticeable, viz.: First, pigs 
invariably use the overlays, by preference, sleeping on the bare boards 
if there should be no straw on them; second, of the three or four hun- 
dred hogs that have been housed in this piggery there are few instances 
where the bedding on the overlays has been befouled by excreta and 
the tendency to this is much less in the case of the overlays in the pen 
corners where the pigs are not trampling over them; third, we have not 
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had a crippled hog in the piggery since these devices have been in use. 
We dislike the plan of boarding or planking over the entire cement 
floor surface of a pen during the winter even for farrowing, as dung 
and urine work in between and under the boards or planks, producing 
very unsanitary conditions. 

Figures 41 and 42 also show one of the two forms of doors used in the 
piggery. These doors swing inward from the top and are opened from 


Fig. 42. 


the central alley by a small rope operating over two pulleys as shown 
in Fig. 40. A light steel rod shaped door spring, fastened to the casing 
and top of door, forces it shut. Both the door casing and sill are 
widened by a two-by-six inch boxing which prevents the pigs from 
getting their noses under the bottom or side of the door to get out. A 
pig can come in but cannot get out if the door is closed. The only 
objection to this form of door is that an extremely severe southerly 
gale pushes them open a little and lets in too much cold; this is pre- 
vented by the use of small bolts for emergency cases. On the north 
side of the building the doors were constructed to slide up and down, 
but these could not be used on the south side without shutting off some 
light, the windows being directly over the doors. In addition to a 
door, each pen on the south side has a window above it and also a 
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hinged panel to one side of the window which may be opened in suitable 
weather to admit additional sunshine and fresh air. 

Troughs.—Figure 44 shows the feeding troughs with swinging partitions 
suspended over them in such a way that when swung back the pigs are 
shut away from the troughs while the feed is being supplied, and when 
swung forward again in place, they have access to them. This is no 


Fig. 43. 


new invention for the device, with many modifications, is used in 
numerous farmers’ piggeries. The only wonder is that it is not more 
universally used. The top of this swinging partition consists of a two- 
by-four from which the three-foot partition made of inch boards swings 
by hinges. This partition is held in place at all times by a half-inch 
iron rod which slips up and down in staples, being received at the bottom 
in holes bored in a hardwood cleat nailed across the center of the trough. 
This fastening prevents the pigs from moving the partition at any time. 
If the pens are over ten feet in width the swinging partitions are too 
cumbersome to work well. They should not be made to swing into the 
pen past the edge of the trough when fastened, or the pigs will soon gnaw 
the edge of the bottom board off. These partitions are made to swing back 
until they stand straight up overhead, resting at the ends between the 
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posts. This permits pigs to be driven out or in, or the cleaning of the 
pens from the alley. In this case doors connecting the alley and pens 
were purposely omitted. : 

The troughs are made of two-inch hemlock constructed in a V 
shape, one side being two-by-ten inch material and the other 
side and ends two-by-eight. These troughs are simply toe- nailed 
in between the division posts so that they can be removed easily and 
replaced when necessary. We like the V shaped troughs in preference 
to any flat bottomed sort, in the piggery, because the pigs can clean 
them more readily and thoroughly and there is practically no contact 
at the floor except for the short end pieces; as a result filth and mois- 
ture do not accumulate beneath them. On the under side of the V 
shaped trough, next the alley, the floor is always dry and on the pen 
side it can be cleaned thoroughly and is always exposed to the air. 
Hemlock troughs last from two to five years, or even longer, particularly 
if protected by a strip of band iron on the inner edge. Sloppy feed does 
not chill or freeze in wood troughs as readily as in cement or metal. 


We like flat bottomed troughs for out door feeding where they are 
moved about frequently, they are not upset so readily as the V shaped 
ones. We also like low sided, flat bottomed troughs for weanling pigs. 

Hog Cots.—Reference has already been made to the desirability of hog 
cots to use in connection with the piggery. When climatic conditions 
are not too rigorous, cots only are employed for handling the entire 
herd. In general, the climatic conditions in Michigan are too extreme 
to permit the use of cots for all classes of hogs for all purposes during 
the entire year. They are especially desirable, however, for dry brood 
sows and young males and females being reared for breeding purposes ; 
it is in this way we are using them. They are desirable because an 
abundance of fresh air, sunshine and exercise are provided. During the 
summer season cotting and yarding nearly all classes of pigs cannot be 
excelled. 

Figures 45, 46 and 47 represent three forms of cots now in use at the 
Michigan Agricultural College. Figs. 45 and 46 are forms which have 
been in use at the institution for some years. The form of cot shown 
by Fig. 45 is desirable in that it is warm in winter but objectionable in 
that it provides little protection against the extreme heat of summer. 
It is also considered a good form of cot for the brood sow to farrow 
in in moderate weather as she cannot lie down close enough to the 
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sloping roof to crush her pigs as against a wall. A general mistake is 
made in fastening this form of cot permanently to the skids, or run- 
ners, on which it is built. These are the first to decay and along with 
them the lower ends of the boards, thus making repairs impossible even 
though the balance of the structure remains sound. A separate pair 
of skids should be constructed for this or any other form of cot so that 
they can be replaced. Its own weight will hold the cot in place on the 
skids while being moved. 


Fig. 45. 


Fig. 46 shows a form of hog cot, six by eight feet, with perpendicular 
sides and a flat though slightly sloping roof. This form of cot is made 
in five separate pieces, the four sides and top, so constructed as to bolt 
together at the four corners. This form of cot is warm in winter and 
too warm in summer with its flat top exposed to the sun’s rays, and 
though it may be planned so that the top can be raised in summer, 
there is trouble from the wind occasionally unroofing it. It is also 
objectionable in that the sections are too heavy for one man to move 
and as a result it is not moved as frequently as hog cots should be. 
All cots should be furnished with skids so that they can be moved fre- 
quently by a team and one man and not taken to pieces and moved in 
sections. : 

Figure 47 represents a form of cot recently designed and constructed 
and now in use in our hog lots. It is six by eight feet at the foundation 
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with the sides raised perpendicularly three feet before receiving the 
half pitch roof boards. The center boards on the sides are hinged so 
that they can be swung open in hot weather; the opening thus made 
is covered with sirong woven wire, clamped above and below between 
inch boards; ihe inner clamp boards project an inch beyond the outer 
ones, thus breaking the joints and preventing any draught when the 
openings are closed. The two ridge boards are also hinged so that they 
can be opened during hot weather. These openings permit a free cir- 
culation of air which not only lowers the temperature but greatly re- 
lieves the oppression of the pigs seeking shelter. These openings close 
down tightly, leaving warm quarters during the coldest weather. The 
cots proper are supported on skids to which they are not attached, 
being, held in place by the blocking of the ties across both ends. A 
two-inch botiom is used or not, as desired; this flooring is cut in 
lengths to fit crosswise and rest on the skids which are wider than the 
sills. This form of cot is not desirable for the farrowing sow without 
the addition of a railing around the perpendicular walls a few inches 
from the floor to prevent her from overlaying her pigs. Probably the 
chief objection to this struciure is the expense of material and cost of 
construction. It contains 160 feet stock lumber, 60 feet matched, 20 
feet four-by-six, 12 feet four-by-four, and 44 feet two-by-four and required 
two days’ labor in construction. 

Yard Fencces.—The questicn of cheap, durable, aud serviceable fencing 
for the small yards adjacent to the piggery is an important problem. 
During the past, lumber in various forms has been converted into fences 
of different styles for this purpose, but now its scarcity and high price 
renders its use almost prohibitive. A tight board fence probably makes 
the most perfect one for turning hogs. We have attempted to make a 
suitable substitute, in large part, for the lumber except in the case 
of the divisions between the boar-pens.: The fences forming our small 
pens are constructed of woven wire with two-by-six inch material at 
bottom and top. The plan is shown in Fig. 48. Cedar posts are placed, 
in this case, a little less than eight feet apart. (They should not be 
more than this distance for pen fences.) The posts were notched out 
at the bottom and top one inch deep the width of. the two-by-six. 
Thus, the two-by-sixes when firmly spiked in place, instead of being flush, 
projected an inch out from the surface of the post. The 26-inch woven 
wire was placed on the posts with top and bottom wires just touching 
the two-by-sixes. The woven wire was not stapled to the end posts but 
each strand brought around the post and wrapped on itself. The wire 
fencing was also stapled to the intermediate cedar posts and the top 
and bottom wires to the two-by sixes against which they rested. 

The woven wire used was special-hog fence with seven lateral wires, top 
and bottom wires No. 9 and intermediate No. 12. There are twenty- 
eight No. 11 cross wires to the rod. The woven wire and two-by-sixes 
make the fence thirty-eight inches high. This has furnished a cheap 
fence, and after several seasons’ use we are satisfied with it. It is 
necessary to have the cross or upright wires spaced 6 or 7 inches apart 
in order to confine the smaller pigs which go through the wider spaces 
slipping the wires. But one repair has been made and that at a point 
where a flaw occurred in the wire. The openings of these pens consist 
of doors which slide up and down in grooves at the sides, dropping 
into slots at the bottom to prevent pigs from opening them. 
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Lot Fencing.—The term lot is here used to designate larger enclosures, 
such as those furnishing pasture and forage crops. In pursuing 
economic methods of swine husbandry, pasture and forage crops are 
essential throughout the greatest possible portion of the year. Few crops 


Fig. 48. 


provide continuous pasturage throughout the growing season and even 
those which do may require resting spells for recuperation. Continuous 
pasturing and foraging by hogs is largely dependent on a succession of 
these two classes of crops. As a small area can be made to produce suf- 
ficient green crop for large numbers of hogs, this fact, in addition to 
the two already stated would seem to require either a number of small 
lots or one large one subdivided by portable fences or hurdles. Portable 
fences constructed of light lumber have been commonly used in the past 
but this material is no longer practicable under general conditions. If the 
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number of hogs on a farm will justify the growing of say six acres of 
forage crops, this should be enclosed and divided through the center by 
permanent fences. Division of the two halves can then be made by means 
of a portable woven wire fence as follows: Set a row of posts two rods 
apart across each half for the support of the portable fence; owing to the 


Fig. 49. 


distance between the posts they will not interfere seriously with culti- 
vation. Fig. 49 shows a contrivance devised for the attachment of a 
portable woven wire fence at the ends. Two posts cleated together at 
both top and bottom about four inches apart, are set in line with the 
fence at each end. If the woven wire is stapled to the end posts firmly 
enough to hold it, the fence will be badly damaged in withdrawing the 
staples to remove it, so that it would soon be destroyed. In order to 
overcome this difficulty, we bolt two pieces of one-by-four’ inch oak on 
the fence in the form of clamps, placing these clamps one on each side 
of an upright wire to prevent slipping of the laterals. This is then 
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drawn through between the two posts at one end and blocked by two- 
by-fours. A wire stretcher is then attached to the other end; the fence 
is pulled up tight; the end drawn through between the end posts and 
clamps and blocks used as heretofore described. The stretcher can then 
be slacked back and removed. The wire fence is held in an upright 
position against the intermediate posts by staples only partly driven. 
It required but two hours to release, move and again set up 358 feet of 
fence this way. In some cases it may be necessary to pin the fence 


Fig. 50. 


down between the posts but the occasion for this seldom occurs till 
the féed becomes too short. Occasionally sags will occur in the ground 
where pins would be lifted by the tension of the wire. In such cases the 
fence can be held down in the following manner, viz.: Wrap a short 
piece of wire around a rock or piece of wood, bury this underneath the 
fence and fasten the bottom strand of the fence down to the wires which 
project above ground from the rock. For portable fencing we have used 
thirty-inch woven wire which seems to be plenty high enough. A strand 
of barbed wire affords effective restraint when placed underneath a 
woven wire fence and is particularly desirable beneath permanent ones. 

The Dipping Vat.—Yig. 50 represents the form of dipping vat in use 
in the piggery, the location of avhich is shown in Fig. 39. This vat is 


a 
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constructed entirely of concrete. It is three feet deep, seven feet six 
inches long on top and three feet six inches long on bottom. It is 
eighteen inches wide on the bottom and thirty at the top. The end 
next the passageway is perpendicular, requiring the animals to plunge 
in; the other end is sloping with creases in the cement forming little 
steps to enable sheep and hogs to walk out. Adjacent to the vat and 
separated from it by an eight-inch cement partition, is a dry chamber 
five and-one half feet long, two and one-half feet deep, and eighteen 
inches wide, for an attendant to stand in and hold or handle sheep, 
as the vat is used for both sheep and hog dipping. One end of this 
chamber is raised nearly a foot to enable the attendant to assist sheep 
up the incline. The cement floor around the vat is so graded that the 
drippings are returned to it. This illustration shows, also, the drain 
pipe leading to an underdrain with the valve in the dry chamber below 
the floor level of this part. This vat was easily constructed, inexpen- 
sive, durable, and is entirely satisfactory. 
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INSECTS OF 1907. 
EY R. oH). PETIT. 


Bulletin No. 251. 


INTRODUCTORY. 


The present bulletin deals with a few of the insects of 1907, either 
new to our state or of special interest just at this time. 

The writer wishes to emphasize the fact that he is always glad to 
receive specimens of insects or of their work, and in return to name 
them when possible and to give advice as to methods of control. Send 
specimens when possible, in tight, tin boxes with few if any holes. 
Send to the Entomologist of Experiment Station. 

The writer also wishes to express his thanks to Mr. E. J. Kraus, 
who was student assistant during the summer of 1907 and whose help 
in the field has been of great value. Some of the photographs were made 
by Mr. Kraus and some by the writer. 

Entomologist of Experiment Station, 
Michigan Agricultural College, 
East Lansing, Michigan. 
36 
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THE OATS THRIPS. 


(Anaphothrips striatus.) 


Early in June disquieting reports commenced to come in, relative 
to the condition of the oats crop. The weather had been dry and 
pretty warm for a short time previous, although the cold, wet spring 


had made everything weeks. late. How- 
ever, to return to the condition of the 
oats, which were for the most part as 
yet unheaded, the alarming symptoms 
showed themselves in the reddening of 
the foliage and in the general sickly 
appearance of the plants. At first, rust 
was suspected, but the characteristic 
pustules of this disease were not to be 
found. A closer examination of some 
of the leaves showed that the much 
affected surfaces had been scraped by 
some feeble agent, some patches showing 
freshly scraped surfaces of small size. 
In others the surfaces had become white, 
reminding one of a slate pencil mark. 
In patches of greater age, these sur- 
faces became reddish and finally the 
dying cells blackened and died, produc- 
ing dead black surfaces. Such leaves 
also commenced to turn purple as a 


Fig. 1.—Adult Feet a aac enlarged. whole. A glance at such a leaf, with the 


aid of a strong magnifying lens, usually 


revealed the cause of the difficulty in the form of a tiny insect called a 
thrips. These little creatures are very small indeed, measuring only 


about one-twentieth of an inch in length, 
slender and of a yellow and brownish color. 

The trouble seemed to spring up suddenly 
and without warning, all over the state, from 
the copper country on the north to Indiana 
and Ohio on the south. The writer saw it 
as far north as Alger county and received 
specimens from still farther north. In travel- 
ling over the state in any direction, one saw 
the effects of the depredations of this creature 
in all directions and at that time, viz., the 
part of June, the outlook was more than dis- 
couraging. 

The oats that were least advanced suffered 
the most, those which had commenced to head 
out managing to withstand the attacks more 
successfully. 

The writer was considerably at a loss to 
know just what the outcome would be unless 
we had rain. It is well known that thrips do 


Fig. 2.—Immature Thrips, greatly 
enlarged. 


EXPERIMENT STATION BULLETINS. 283 


not thrive in wet weather, on the other hand requiring hot, dry con- 
ditions for their best good. Fortunately, rain came in time to save the - 
greater part of the crop, many of the thrips dying off and their depreda- 
tions diminishing. 


Fig. 3.—Work of Thrips on leaves of Oats, enlarged. Original. 


Fig. 4.—Work of Thrips on leaves of Oats, enlarged. Original. 


Recovery fromthe injury was fairly rapid in fields where the 
grain was headed out and where the leaves were unfolded; the 
water seeming to wash off the pests except a few that succeeded in 
gaining shelter in the axils of the leaves. The younger plants, on the 
other hand, retained their quota of the insects longer, owing to their 
habit, as Mr. Kraus discovered, of hiding in the crevice left by the 
unrolling of the leaf blade. Here they would work inward as the leaf 
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unrolled, feeding on the fresh and tender leaf surfaces and more secure 
from the moisture than anywhere else. Here the pests lived on for some 
little time, but as the rain continued plentifully until the foliage was 
well out, a good proportion of the plants succeeded in getting heads and 
producing seed—not so abundantly as could be desired but a fairly good 
crop considering what they had been through. 


Fig. 5.—Leaf of Corn affected by Oat Thrips, enlarged: Original. 


An examination of the corn plants showed about the same condition 
of affairs, the under sides of the blades showing characteristic markings 
and the thrips themselves being present and at work. Mr. Kraus found 
the pests also present on milkweed. 


Description of Anaphothrips striatus. 


Thorax buff with dark-brown markings; abdomen buff with broad 
dorsal stripe, often ill-defined, bordered laterally with narrow yellow 
stripes; legs and abdomen buffy, tinged with yellow, under surface 
almost egg-yellow; wings smoky; eyes purple, three ocelli orange; 
antennae buff at base, shading to brown at tip. 

For a technical description see “Thysanoptera of N. A.” in the Pro- 
ceedings of the National Museum, Vol. XXVI, p. 161, by Dr. W. E. 
Hinds, who kindly determined the species at the request of Dr. F. M. 
Webster, to whom material was referred. 

A somewhat similar attack was recorded in Insect Life, Vol. III, p. 
301, in which it is stated that Dr. Roland Thaxter, in the annual re- 
port of the Connecticut Station for 1889, notices an attack of an in- 
sect that proved to be a thrips (probably Thrips trifasciata) which was 
confused with rust. 

There arose a very natural confusion of this pest with the so called 
“Green bug,’ which was the cause of much anxiety the past year, 
especially in the southwest. The Green bug is a plant-louse which feeds 
on grasses, grains, corn and other hosts, producing a reddening of the 
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foliage and, in very many particulars, producing results similar to 
those brought about by thrips. Many reports of the Green bug were 
brought in, but no one was able to produce the insect itself which should 
have been plentiful if accountable for the results obtained. We our- 
selves made careful search and obtained material from many places 
and while we found occasional plant lice, we failed to find the real 
Toxoptera graninum, which is commonly known as the “Green bug.” 

We believe the past outbreak of thrips to be due to the unusually 
late spring which was followed by a hot dry spell just suited to the 
needs of the pests. The oats were held back and had to endure hot 
summer conditions before they were sufficiently grown to endure them. 
In other words, the thrips, always present in small numbers, got a 
chance at the oats before the leaves had a chance to expand and become 
tough enough to withstand the attack. It is hoped that such another 
spell of weather will not occur in many years, but in any case clean cul- 
ture will help to keep the pest in reduced numbers and further than that 
there seems to be no need. 


PENTATOMIDS FEEDING ON POTATO BEETLES. 


(Perillus claudus.)* 


Fig. 6.—Perillus claudus, natural size and enlarged. Original. 


The name stink-bug generally brings to mind the little evil tasting 
creature that one finds in berries when eating from the bushes. Many 
stink-bugs or pentatomids, however, are beneficial in their habits. One 
in particular appeared during the summer of 1907, in the potato fields 


*Determined by Dr. Heidemann of the U.S. Dept. of Agriculture, Bureau_of Entomology, 
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all over the state and did noble service in killing off potato-bettles. 
These bugs were seen repeatedly piercing the larvae of the beetles and 
sucking them dry. Indeed, we were told by some farmers that this 
work was so effective on certain farms as to make it unnecessary to spray 
for the bugs. 

It is to be hoped that this lowly but friendly bug will thrive with 
us, but we would advise everyone to keep right on spraying just as in 
the past, for it is more than likely that something will happen to keep 
down their numbers in the future. 


TUSSOCK-MOTH. 
(Notolophus leucostigma.) 


An old offender is the tussock-moth, its history being familiar enough 
to all. Every one is acquainted with the prettily colored caterpillars 
and with the cocoons, on which are laid the eggs by the wingless 
females. The larvae, however, took to feeding on the young fruit the 
past season in a manner utterly unprecedented in this part of the 


Figs. 7 & 8.—Apples eaten by Tussock-moth, natural size. Original. 


country at least. Many samples of young apples were sent in, small 
apples the size of a pea or of a cherry, each of which had been partially 
eaten out by the caterpillars. At first, green fruit worms were suspected, 
but many cases occurred where the larvae were found actively at work. 
The appearance of such fruit, when about one-quarter grown, is rather 
discouraging, since a large proportion of the fruit remains on the tree 
for some time. Figs. 7 and 8 show the general appearance of such 
fruit after being partially eaten by the tussock-moth. 
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CLOVER-HAY WORM. 


(Pyralis costalis.) 


Considerable loss has been occasioned of late by an old offender, the 
clover-hay worm. This creature does not 
attack the clover until it is put in the stack 
or in the mow, when it commences to spin 
its silken webs through the hay, binding 
everything more-or-less loosely with a mass 
of whitened webby waste. About the bor- 
ders of the pile and in the crevices between 
the boards are placed the small white co- 
coons, which but add to the general injury. 
The bottom of the stack usually suffers most 
severely. Throughout this mass are to be 
found the small, dirty-white caterpillars 
Fig. 9.—Clover-hay moth, which wriggle about when disturbed, drop- 
pevege i Onigmaat ping on silken threads in attempts to get 
away. Stock refuses to eat hay when badly webbed, and the loss is 
often very considerable. 


REMEDIES. 


All methods of control look to the destruction of the remains of old 
infested clover hay before the new crop is harvested. Clean out the 
mows and destroy the webbed hay, preferably by fire, in the spring, be- 
fore putting in the new crop. Care in doing this will be well repaid 
later. The adult moths appear in early June and infested hay should 
be destroyed before this time. Where it is possible to avoid it, do not 
place new stacks on top of the remains of old ones, or even on the same 
ground. 


THE BEAN-MAGGOT. 


(Pegomyia fusciceps.) 


For. many years Michigan has borne more-or-less complainingly the 
ravages of the onion-maggot and of the cabbage-maggot, which latter 
also attacks the radish. 

We have been on the outlook for the third member which is needed 
to complete this trio of root maggots, viz., the bean-maggot. Last sum- 
mer this expected pest made itself known in a field of beans at the 
College. 

On July 5th, just as the beans were nicely up above the ground, a 
large proportion of the young plants showed the effects of unusual at- 
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tacks. The cotyledons were blackened or browned, and in many cases 
the plumule or young shoot was shriveled and dead. Larvae and pupae 
of the maggot were found either in decaying cotyledons or in the flesh 
stems beneath the surface of the soil. : ‘ 
Specimens of these larvae and pupae were collected and placed in 
suitable cages in which adults were found on July 22d, 


Fig. 10.—Young Bean plants affected by Bean-maggot, enlarged. Original. 


These -flies clearly resemble the adults. of their relatives, the onion- 
maggot and the cabbage-maggot, being in appearance something like 
the house-fly, but considerably smaller. As this fly is reported as feed- 
ing on a number of other plants, it is likely that there is more than 
one brood each year. It is also likely that treatment with carbolic acid 
emulsion will repel the adult flies and prevent to a large degree the 
laying of eggs as in the case of the onion-maggots and the cabbage 
maggots. 
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ROSE CHAFER. 


(Macrodactylus  subspinosus.) 


Our hereditary enemy, the rose-chafer, or rose beetle, has of late been 
making such bold invasions into the grape territory that any measures 
which promise even partial success are welcome to the vineyard owners. 

The life history of this awkward creature is known pretty well by 
those interested; the eggs are laid usually in sod land and in well- 
drained, sandy sod by preference, just such land as abounds in the fruit 
belt. The larvae are white grubs, resembling, in minature, the grubs 
of the ordinary white grub of the June-beetle. Like their larger rela- 
tives, they feed on the roots of vegetation. They attain their full size 
in the fall, and at that time hollow out small cells in the soil, where 
they pass the winter. In the spring the larvae change to pupae and, 
later in June, the adult beetles, with their long awkward legs, come out 
and spread over the country-side, collecting in regions where their food 
plants are to be found, new legions appearing from day to day as earlier 
ones die or are killed off, sometimes collecting in almost unbelievable 
~ numbers. » 

Grapes suffer most of all the fruits. The beetles seem to come out 
just in time to feast on the flowers and young sets, and a single beetle 
can account for many bunches of grapes at such a time. 

On just such an occasion, the writer, in company with his assistant, 
Mr. E. J. Kraus, visited a vinevard at Decatur, a well-known grape 
region. Here a pan 7 ft. 6 in. long, 22 in. wide and 1 in. deep was made 
from a sheet of galvanized iron. To one side of this was fastened a light 
frame 3 ft. high and running the entire length of the frame, being 
securely braced to the frame of the pan. The pan was prepared by 
placing a number of old pieces of cloth, soaked in water, in the bottom 
and over this pouring about a quart of kerosene. When the pan had 
been made ready, it was placed alongside of a vine and the beetles 
beaten into it by means of switches made of broom corn. After collect- 
ing the beetles from one vine the pan was moved along to the next and 
the beating repeated. Some of the beetles fell short of the pan, some 
struck the shield and bounded back; but most of them stayed in and 
died. It is likely that a deep notch in the side of the pan, which would 
admit of placing the pan closer to the vines, would make it possible to 
catch more of the beetles. Of course, all the beetles that touched the 
oil died. 

Quite a large number of beetles were collected in this, way, but on 
the day of the trial the beetles were not so plentiful as the writer has 
seen them at other times. It is likely that when the beetles are not 
numerous, two men with ordinary milk pans, with oi] rags in the bottom 
and with switches would do about as well. When very numerous the 
large pan should be efficient. It requires hard work to carry such a 
pan over the hills, such as are ordinarily used for grape growing. Fig. 
11 shows such a pan in use, 
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A test of arsenate of lead in heavy doses was also made at the same 
time. A certain portion of the vineyard was sprayed with arsenate, 
using four pounds to the barrel of water. The ordinary prepared paste 
was used. We started with a well-stirred charge, but owing to the 
inefficiency of the agitator, the application was far stronger at the part 
first sprayed than when farther along. 

_As to the results of the spray, Mr. E. V. Hayden, in whose vineyard 

the test was made, writes in substance, under date of October 26th: 
“In the north block where the spray was strong, the unsprayed rows 
averaged a little more than half as much as the average of the two 
rows that were sprayed. The beetles had been at work for a week 
when the spray was applied. No injury to the vines resulted from the 
strongest of the mixture.” 

This looks very encouraging, but the grower must always keep in 
mind that the spraying must be done thoroughly, everything must be 
hit and all parts of the vine washed with the mixture. Also use a 
pump with an agitator which will work when the pump is moving 
slowly. 


ANOMALA ON APPLE. 


(Anomala binotata.) 


On the 5th of June, 1907, a lot of small beetles were received from 
Mr. W. T. Welch, of Paw Paw, who 
reported that the beetles were be- 
coming serious to young apple trees. 
A visit to Paw Paw was made on the 
7th and numbers of the beetles were 
seen, both at the farm of Mr. Welch 
and on nearby farms. The _ beetles 
were feeding on apple foliage and 
their work was, of course, most 
noticeable when the trees attacked 
were of small size. Young trees of 
one year suffered most. Numbers of 
beetles were found beneath the sur- 
face of the soil near the bases of 
these young trees. 

The beetles measure about 7-16 of 
an inch in length. They are stout 
and resemble their relative, the June- 
beetle in form, also like the June- 
beetles, they are clumsy in their move- 


Fig. 12.—Apple Anomala, natural size 
and enlarged. Original. ments. In color they are for the most 


part, polished black, except for the wing-covers, which are washed with 
bronzy straw color, the feet and antennae being dark brown. The 
underside of the body is coated with fine light hairs. 
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REMEDIES. 


Like the June-beetle, this small relative readily responds to a spray 
of one of the arsenites, Paris-green or arsenate of lead, or any one of 
the reliable arsenical sprays will control it. In the case of small trees, 
as in the present instance, hand picking often suffices. 


STRAWBERRY CROWN-GIRDLER ON PEACH. 


(Otiorhynchus ovatus.) 


In Bulletin 224 of December, 1906, is mention of the occurrence of 
the strawberry crown-girdler working on strawberry. During the past 
year this beetle appeared in a role new to us, viz., that of a feeder on 
peach foliage. The creature is known to feed on apple leaves, borage 
and other plants. 

On July 15th, we received a letter with specimens of the adult beetle 
from Mr. B. B. Pratt, of Benton Harbor, Mich. Mr. Pratt records them 
as feeding on the leaves of young peach twigs growing near the crotch 
of the trees. He says, in a later letter: “In the morning I find them 
huddled in crevices of the bark, in the crotch of the tree, or between 
close-lying leaves.” 

Beetles to the number of a dozen or so were enclosed in a cage, with 
fresh peach twigs, on which they continued to live for weeks. 
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THRIPS ON OATS. 
R. H. PETTIT. 
*Special Bulletin No. 38. 


From all parts of the state, complaints are coming in with respect 
to the condition of the oat crop. The last week has seen a notable 
change in the outlook. The young oats in a large part of the state 
have suddenly become as if stricken by blight, the outer leaves turn- 
ing yellow and afterwards reddish until, after a little time, the field 
appears as if badly rusted. <A closer examination shows that there 
are few if any rust pustules and the appearance on the surface is just 
enough different from that produced by rust to raise a doubt as to the 
real cause of the difficulty. 

Careful examination with the aid of a powerful lens shows the culprit 
to be a minute insect called a thrips, very small, and very quick in 
its movements, jumping like a flea when disturbed and disappearing 
completely. These little creatures have narrow wings with fringes of 
long hairs instead of the ordinary form of wings. They scrape the 
surfaces of the oat leaves and cause them to become withered and to 
turn yellow and die. Now, this little creature has never before been 
seen in numbers by the writer and it is very difficult to judge just 
what will be the outcome of the infestation. If one might judge by 
the behavior of its relatives one would expect the condition to improve 
after one or two good rains, since thrips, in general, thrive in hot, dry 
weather, and do not do well when it is moist. However, it seems to 
be quite serious in places where there has been a fairly good supply 
of rain. The larger the plants are, the better they fare. 

Now, there seems to be nothing one can do to check the trouble at 
this time. If it were possible to stimulate the growth of the plants in 
any way it would be a benefit, but such a course seems to be impossible. 
All plant life seems to be more susceptible to insects when plants are 
in poor condition for any reason, and the backward, cold, wet spring 
furnishes a very sufficient reason for the lack of vigor and resisting 
power which they should have to help repel the invaders. 


*The reports of the South Haven Sub-Station, and of the Upper Peninsula Sub-Station, both of 
which appeared in the [1907 Report as No. 38, are now numbered in the series of special bulletins 40 
and 41, respectively, and hence these numbers will not appear in the 1908 Report. 
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POLLINATION OF FORCED TOMATOES. 
BY S. W. FLETCHER AND 0. I. GREGG. 


Special Bulletin No. 39. 


The objects of these experiments were to determine the extent to 
which the irregularity and small size of some greenhouse tomatoes are 
due to imperfect pollination; and also to ascertain whether there is any 
benefit to be derived from the cross-pollination of varieties as compared 
with self-pollination. Early in the winter of 1906 these questions were 
asked us by several Michigan greenhouse gardeners who had been having 
trouble with the setting of tomatoes under glass and especially with 
small and mis-shapen fruits. 

Conditions of Experiment. The varieties used in 1906 were the Loril- 
lard, a solid, dull red, flat variety; Frogmore, which is soft, round, bright 
red and a typical European forcing variety; and Best-of-All, which is 
quite similar to Lorillard, except that it has a brighter color. Twenty- 
four plants of each variety were grown in a three-quarter span green- 
house running East and West, on a wooden bench 50 feet long and 5 
feet wide. There were four rows fifteen inches apart and the plants 
were 24 inches apart in the rows. They were grown to two stems. 

Methods. There were six rows of four plants each of each variety. 
The plants of the first and sixth rows were used for pollen, the remain- 
ing plants being used for the crosses. The flowers of the first plant of 
the second row of each variety were emasculated and pollinated on one 
side of the stigma only, to learn if irregular, one-sided tomatoes are 
caused in this way. The flowers of the second plant of the same row 
were emasculated, and a large amount of pollen was spread over the 
whole surface of the stigma. The flowers of the third plant was emascu- 
lated, but only a small amount of pollen was placed upon the stigma. 
The flowers of the fourth plant had only a very few pollen grains applied 
to each stigma, the endeavor being to use but one or two grains. A 
glass slide on which some pollen had been shaken was examined with a 
hand lens, and the stigma touched at the point where the smallest pollen . 
mass had been separated from the rest. In some cases a single grain 
may have been applied, but usually from three to five grains must have 
reached the stigma. 

The flowers of the third row of plants were enclosed in paper sacks 
before mature; they where emasculated and were pollinated with the pol- 
len of the same variety. The flowers of the plants in the third and fourth 
rows were emasculated and pollinated with pollen of the other two varie- 
ties. In every case the sacks were placed over the cluster as soon as 
the first blossoms were emasculated and were taken off daily, or every 
other day, either to pollinate the blossoms first emasculated or to emas- 
culate later blossoms in the cluster. The sacks were not permanently 
removed until all danger from cross-pollination had passed. 
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As the tomatoes ripened those from each plant were picked and 
weighed separately. 


RESULTS IN 1906. 


A large percentage of the fruits resulting where pollen was applied 
merely to one side of the stigma were very much one-sided. Upon cutting 
them open it was found that only one cell was full of pulp and seeds, 
the other cells being seedless and having grown together, the cell full of 
seeds taking up over one-half of the interior of the tomato. 


1. The Experiment in Progress. 


The fruits produced from blossoms which had a large amount of 
pollen applied all over the stigma were smoother and averaged 14.7 
grams heavier than those receiving a small amount of pollen over the 
stigma. 

Striking results were obtained when only a very few pollen grains 
were applied to the stigma. When a pistil is not fertilized at all the 
whole flower, including the calyx, usually drops off. When only a few 
pollen grains were applied to the stigma quite a number of blossoms 
did not mature fruit but the calyx remained green and grew quite a little; 
while the tomato started to grow but soon withered. Those that did 
grow were slower in starting to enlarge than those from blossoms that 
received a liberal amount of pollen. The mature fruits on the plants 
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2. FROGMORE. On left, 4 self-pollinated fruits; in centre, 4 fruits from Best-of-All pollen; on right, 
4 fruits from Lorillard pollen. No advantage from cross-pollination. 


3. _LORILLARD. On left, 4 self-pollinated fruits; in centre 5 fruits from Frogmore pollen; on right, 
4 fruits from Best-of-All pollen. No advantage from cross-pollination. 


4. Besr-or-Autu. On right, 2 self pollinated fruits; on left, 2 fruits from Lorillard pollen. No 
advantage from cross-pollination, 
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thus pollinated were very small, averaging about 1 inch in diameter and 
weighing only from 20 to 40 grams, as compared with an average weight 
of 78 grams for the liberally-pollinated fruits. On cutting them open but 
one or two seeds were found in most cases, sometimes none; while a 
large forced tomato, well pollinated, usually contains about 230 seeds. 
These results indicate that, up to a certain limit, the more pollen the 
more seeds; and that the more numerous the seeds the larger the 
tomato, as a rule. 


RESULTS OF CROSS-POLLINATION OF TOMATOES IN 1906. 


The results with all three varieties showed that it was not necessary 
to cross pollinate them in order to obtain a good crop of large tomatoes. 
The self-pollinated blossoms set as well as the cross-pollinated, and 
there was practically no difference in the appearance or weight. On 
Frogmore the self-pollinated fruits weighed slightly more. The other 
two varieties showed no decisive benefit from cross-pollination. 


Name of variety or cross. oe oF ae 
Morliave, seli- pollinated. ...., 0.06.) ech e ees ve ce 42 82 grams 
DUST Ue i 0a) 00 6 or 39 84.9 grams 
mOrmlerrd UX). BESt-Of-All 4 6.5. foc ctl eee ce 26 80.5 grams 
Frogmore, self-pollinated ...................... 39 74 grams 
Bree DC MAOEEMAT ON o2 5 30- Sigsc Paice g vos 2 es 39 65.8 grams 
Frogmore X Best-of-All .......... cept Atcha: fs sab 41 70 grams 
Pret reed SOLEDOUINATCEs. <5 a. 02a ols Bee ees 46 75.4 grams 
CBU EAL MeOEINALO 5 ot. ssc fea Fcc ee ee ae 40) 74.8 grams 
Peete aie Se HPOSMIORG oi. oe bed eek cee vw 55 75.6 grams 
Average weight of self-pollinated fruits............... 77.1 grams 
Average weight of cross-pollinated fruits.............. 75.2 grams 


The difference between the self and cross-pollinated fruits is so slight 
that we have concluded that these varieties were not benefited by cross- 
- pollination. 


EXPERIMENT OF 1907. 


The experiment was conducted along the same lines and under the 
same conditions as that of the previous year, but with different varieties, 
Stirling Castle, Earliana and Ignotum being used. 

Stirling Castle is a typical forcing tomato, generally having three 
cells, but sometimes two or four. It is very uniform in size and shape, 
small and not very bright incolor. Earliana is much larger than 
Stirling Castle, is more crimson, but varies greatly in size and is gen- 
erally quite irregular in shape. It is too irregular, and has too much 
“waste” to make a good forcing variety. Ignotum is a large, flat tomato, 
bright red and generally smooth, but varies considerably. 

Methods. Seeds were sown the latter part of November. The plants 
were transplanted twice and put into four inch pots the first week 
in January. On February 10th they were transplanted into the bed 
used for the experiment in 1906. The plants were then topped and 
trained on the two-stem system. Emasculating and pollinating began as 
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soon as the first flowers showed. A few of the plants were slightly in- 
jured by blight and nematodes but the results were not seriously affected. 
In two cases the results with Earliana as the female parent were from 
one plant rather than from four because of a mistake in planting. The 
experiment was discontinued on May ord. 


& GENERAL RESULTS IN 1907. 


The results corroborated those in 1906 in almost every point . Those 
blossoms pollinated with a small amount of pollen, on one side of the 
stigma only, produced lopsided tomatoes, the cell on the side pollinated 
having enlarged and not the others. The flowers fertilized with but one 
pollen grain, or as few as possible, gave even more striking results than 
in the previous year, as greater care was taken in pollinating. But very 
few of the fruits formed had over two seeds, some none at all. The 
tomatoes thus pollinated were very small and solid, no pulp being pres- 
ent. The roughness of their skin was also characteristic and the fruit 
was much duller in color. These fruits averaged but 35 grams in weight. 

The results from pollinating with a large and with a small amount 
of pollen evenly distributed over the surface were not as conclusive as 
in the previous year. Stirling Castle tomatoes averaged 12 grams 
heavier on the plant pollinated with a large amount of pollen. The 
results of the two year’s tests, however, indicate that the amount of 
pollen does to a great extent determine the size of the tomato. They 
show, however, that when a fair amount of pollen is applied evenly 
over the stigma no smaller tomato results than when a large amount of 
pollen is used, because the ability of the tomato to produce seed, and 
hence large fruit, is limited. 


RESULTS OF CROSS-POLLINATION IN 1907. 


Name of variety or cross, No. of fruits. arches 
Stirling Castle, self-pollinated................ 63 47 grams 
surling Castle x sMarlianal.o. 4+. ose eee eee 67 50.8 grams 
Stirling Castle X:fenotumede ooo ee ne bre ae 75 47.4 grams 
Harliana; self-pollinated )<<2) scene eee 38 106 grams 
Harlianacx > Stirling ‘Castle: ox. 2. cee eoe e 20 1385 grams 
Harliana: X lenotumy 22 eon ee eee ee 60 108.5 grams 
Ignotum,:.self-pollinated’ =. j.c1sasewis see eet 37 119 grams 
lenotum = xX” Stirling Castle ana ae ce 30 131 grams 
Tenotum Xx) Karliana ‘<n. acer eee eae 39 13.4 grams 
Average weight of all self-pollinated fruits.................. 77.6 grams 
Average weight of all cross-pollinated fruits................ 83.1 grams 


The self-pollinated blossoms set as well as the cross-pollinated. 

The average weight of cross-pollinated tomatoes in 1907 was 5.5 grams 
greater than that of the self-pollinated fruits; in 1906 it was 1.9 grams. 
In last year’s experiment it was thought that cross-fertilization increased 
the number of cells of certain varieties, but this was not shown in the 
experiment of 1907. The number of cells in Stirling Castle (which gen- 
erally has three cells, sometimes two or four), were noted in the crossed 
and self-pollinated tomatoes, but no difference could be seen. 
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’ 5. Besror Au. On right, 4 fruits from flowers which had a large amountf£of:pollen, applied all 
over the stigma; on left, 4 fruits from flowers which had a very small amount of pollen. Showing the 
benefit of applying pollen freely. 


6. LoRILLARD. Tomatoes produced by flowers which received but 1 to_5zgrains of pollen.’ Very 
small, solid, and seedless or with 1 to 3 seeds. 


7. Lortwuarp. Onright, small lop sided tomato, the result of pollinating one side of the stigma only 
on left, large perfect tomato, the result of applying pollen all over the stigma. 
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SUMMARY OF EXPERIMENTS. 


1. The six varieties under experiment were Ignotum, Stirling Castle, 
Earliana, Best-of-All, Lorillard and Frogmore. The blossoms on four 
plants of each variety were self-pollinated, and the blossoms of eight 
plants of each variety were cross-pollinated, with two other varieties. 
All set fruit equally well. The 265 fruits produced from self-pollina- 
tion on all six varieties had an average weight of 77.3 grams. The 534 
fruits produced from cross-pollination on all six varieties had an aver- 
age weight of 79.1 grams. 

2. Four plants of each variety were used in an experiment to deter- 
mine the effect of using varying amounts of pollen. All the flowers on 
one plant of each variety were emasculated and pollinated on one side 
of the stigma only. These invariably produced lop-sided and small 
fruits. All the flowers of one plant of each variety were pollinated with 
from one to five pollen grains. These produced very small, solid fruits, 
with an average weight of but 34 grams and having no seeds, or but one 
or two. All of the flowers on one plant of each variety were pollinated 
with a large amount of pollen, spread all over the stigma. These pro- 
duced fruits that were smoother and averaged 12 grams heavier than 
fruits produced from flowers that had but a small amount of pollen 
applied all over the stigma. 


CONCLUSIONS. 


1. The results of the investigation indicate that it is not of primary 
importance to cross-pollinate any of the six varieties of forcing toma- 
toes used in these experiments, although it does no harm and may be a 
slight advantage in some cases. 

2. When pollen falls upon one side of the stigma only, a one-sided 
tomato always results. The larger the stigma the greater the irregularity. 

3. The amount of pollen applied to the stigma determines, to a great 
extent, the size and smoothness of the tomato; but after applying a 
certain amount of pollen no further increase in size or weight results 
by applying more. The small irregular tomatoes grown under glass are 
caused largely by insufficient pollination. 

Similar results, as regards the effect of insufficient pollination, were 
obtained by Bailey (1) and Munson (?); and the conclusion that cross- 
pollination is not essential is supported by Troop (*), who found that 
Success tomato, when grown under glass, matured practically as many 
and as large tomatoes from self-pollination as from cross-pollination 
with Stone and Combination. 


SUGGESTIONS TO TOMATO GROWERS. 


The experiments indicate that it is not essential to grow several varie- 
ties for cross-pollination ; but if more than one variety is grown, for any 
other reason, it is well to plant them in alternate rows, so that the pollen 
will be mixed as the pollinator passes from plant to plant. The experi- 
ments do show most conclusively, however, that the setting of a good 
crop of smooth, heavy fruit depends very largely upon the care taken 
in distributing the pollen. This is especially true during the cloudy: 


1 Cornell (N. Y.) Ex. Sta. Bull. 28, “pp. 53 ing, 
2Me. Ex. Sta. Rep’t 1892, p. 49. 
3Ind. Ex. Sta, Rep’t t904, p. 16-18. 
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weather of midwinter; less so when tomatoes are grown as a late winter 
and early spring crop, following lettuce, as is most common in Michigan. 
One of the largest losses in the forcing of tomatoes is the “waste;” the 
tomatoes that are too large, too irregular or too small for the high class 
trade. Attention to pollination insures a large proportion of smooth, 
medium sized tomatoes, if the variety is adapted for forcing, as are all 
the varieties mentioned, except Earliana. We prefer Lorillard and 
Frogmore. 

During the winter we find that it pays to go over the plants 
on sunny days, and sometimes on cloudy days, and tap each 
blossom with the finger or with a _ small stick. This shakes 
the pollen out upon a small glass slide or spoon held in 
the left hand, and at the same time rubs the end of the pistil in the 
pollen already on the slide. The blossoms may be brushed over more 
rapidly with a camel’s hair brush, but we have not found this method as 
satisfactory as the preceding. During a succession of sunny days in 
winter, and especially during the bright, warm days of early spring, the 
pollen seems to be distributed sufficiently if the vine is shaken or tapped 
with a padded stick on sunny days, between eleven and two o’clock. - 
This is especially true of the Lorillard. A high temperature favors the 
bursting of the pollen sacks, even during cloudy weather, so it is best to 
run the house as high as is expedient during the days when pollen should 
fly; but not at night. It is also essential to keep the house dry during 
the brighter part of the day, as the pollen is discharged most freely in a 
hot, dry atmosphere. The anthers do not burst freely until after the 
yellow petals have fully expanded and have begun to wither slightly. 

The fact that tomato blossoms will usually remain receptive for several 
days if they do not receive pollen makes the management of this problem 
easier than if they were insistent on immediate pollination. We believe, 
however, that the practice which some growers follow of depending 
wholly upon jarring the vines for the distribution of pollen is often 
responsible for a light crop. In the brightest weather jarring is often 
sufficient, but if the pollen does not fly freely hand pollination will be 
worth the trouble. We have never heard of bees being used successfully 
for distributing tomato pollen, although they work well on cucumbers. 


302 STATE BOARD OF AGRICULTURE. 


BACTERIAL ASSOCIATIONS IN THE SOURING OF MILK 
BY CHARLES E. MARSHALL AND BELL FARRAND. 


Special Bulletin No. 42. 


INTRODUCTION. 


Previous contributions, “A Preliminary Note on the Associative Action 
of Bacteria in the Souring of Milk,”’ Special Bulletin 23; ‘ Additional Work 
upon the Associative Action of Bacteria in the Souring of Milk,” Special 
Bulletin 29, and ‘‘Extended Studies of the Associative Action of Bacteria 
in the Souring of Milk,” Special Bulletin 33, all covering the same central 
idea, and leading to the same end, will be simply confirmed, and the con- 
ception much extended in this paper, dealing with a more intimate and ex- 
tensive study of milk existing under ordinary dairy conditions. 

This study involves approximately the entire microbial content of each 
sample. Hitherto, our investigations have been confined to selected micro- 
organisms. In this work, the micro-organisms isolated from a definite 
sample of milk are employed for purposes of association with the lactic 
micro-organism also isolated from the same sample. 

A sample of milk produced under ordinary conditions is selected, the 
micro-organisms isolated by plating, pure cultures of each species estab- 
lished and these associated in cultures with the lactic micro-organism, also 
isolated along with the others from the same sample of milk. The dominant 
lactic micro-organism of each sample of milk, therefore, becomes the cen- 
tral biological agent with which each micro-organism isolated from the 
sample is associated. 

Following in line with previous articles, results are based upon appear- 
ances of cultures, development of acid, and the number of micro-organisms, 
as compared with checks. The general plan of this work may be illustrated 
by the following scheme. Let the samples of milk be represented by I, I, 
III and IV; then allow the various kinds of micro-organisms of a given 
sample of milk, as (I), to be represented by 


ia. tb fe id. “ler Hie th 


Let Ih stand for the dominant lactic micro-organism; then Ih will be asso- 
ciated separately in turn with Ia, Ib, Ic, Id, le, If, Ig, and the combination 
in each instance being represented as Ia + Ih, Ib + Ih, Ie + Ih, Id + Ih, 
Je + Ih, If + Ih, Ig + Ih. Whenever a combination is subjected to ob- 
servation, pure cultures of the individual species are run parallel with the 
combined culture, as: 


Culture Culture Culture 
la Ja + Ih Th 


By this means it becomes possible to note any deviations occurring in 
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the combination from the pure cultures used as checks and running paral- 
lel under exactly the same conditions. 

It is not necessary in this article to discuss in general the symbiotic in- 
fections and fermentations. Some of these have been referred to in the 
previous contributions. It is desired to emphasize but one aspect of the 
problem under consideration in this article—the real significance of these 
microbial relations to actual dairy practices. 

Selecting micro-organisms for demonstrating lactic relationship, as has 
been our practice in the past, is truly suggestive and seemingly conclusive, 
yet milk as it exists under commercial conditions is so fraught with micro- 
bial complications that it would scarcely be advisable to conclude from 
mere possibility. Accordingly it is hoped that the suggestions and tenta- 
tive conclusions of the past may take a more permanent nature as final con- 
clusions in the present. Each sample of milk will be considered by itself 
for the purpose of keeping the unity of the sample. A comparative study 
at the end will furnish sufficient: data to illustrate the harmonies and discords 
of the various samples and the peculiarities existing within each will be 
discussed as they arise to our attention. 


METHODS. 


Each sample of milk was secured in Erlenmeyer flasks, the acidity* de- 
termined as soon as reaching the laboratory, and plates made in ordinary 
and whey agar: The flasks were then placed at a uniform temperature of 
21° C.. From time to time, as indicated under each sample, the acidity 
was determined and plates made for ascertaining the bacterial content. 
Any changes in the milk apparent to the eye were noted. All determinations 
of the above character ceased with the loppering of the milk. 

As the plates developed the total count was made.and an effort put forth 
to obtain some notion of the various kinds of micro-organisms present in 
each set of plates and their relative numbers. The study of the rise and 
fall of the different kinds of micro-organisms present in the given sample 
has its importance in the final conclusions to be gathered from.the various 
combinations of the sample. 

It would be a great advantage if the ordinary lactic fermentation of milk 
could be followed from beginning to end along with its various modifications 
and each deviation or change in the course noted with satisfactory accuracy. 
While approximation is suggestive and doubtless holds the investigator 
to a rigid course, yet a failure, as is really the case, in ascertaining exactly 
the number of micro-organisms of a given species existing in milk at a definite 
period of its fermentation and the reason for increase or decrease, as the 
case may be with each species, must leave many problems wide open for 
future determination. 

In investigations which involve so many possibilities, it has not been the 
intention of the writers or is it feasible to attempt exhaustive work, but 
rather to hew to a line which may be a fair average of the many divergent 
lines which might be undertaken with profit in connection with our theme. 

It would make our findings quite different had we chosen another tem- 
perature than 21° C at which the cultures were maintained; yet, had another 
temperature been chosen to compare with 21° C., the required work would 
have been doubled. Again, any change in temperature would be likely 


*Acidity was always determined by deci-normal solution of sodium hydroxide with phenol-phthalein 
as an indicator, 
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to make a micro-organism, now without associate influence, possess some 
associate influence and vice versa. A few degrees of temperature may 
alter completely the entire development of a micro-organism. 

The variation in the numbers of micro-organisms introduced in combi- 
nation must also produce different results. This is not entirely within the 
control of the operator, hence causes much annoyance. 

Other factors creep into this work and should be considered; yet with a 
constant temperature, constant milk, constant controls or checks, all con- 
ditions the same in every test, the results offer average comparative ma- 
terial. 

The facts available even with present technique, are very valuable and 
throw much light upon the suggestive hidden mysteries of the natural lac- 
tic fermentation of milk. Although our present methods and technique 
making accuracy unattainable, are to be deprecated, still the results fortify 
our steps of progress. No doubt, what has been heretofore regarded to a 
greater or less extent as the simple, natural fermentation of milk, is in its 
associations a most highly complex fermentation. It is only the heavy 
burden of our ignorance that makes us consider it in the light of a simple 
problem. 

In addition to the knowledge acquired by the study of the rise and fall 
of the different micro-organisms in a sample of milk, the plates made of 
each sample from time to time materially assisted in the isolation of the 
various species in pure culture. 

All the care exercised on the start in the study of the samples of milk, 
as secured from the dairy, was designed primarily for use in the interpre- 
tation of pure and associate cultures, as well as to measure against the de- 
tailed results of combinations. The authors anticipated the importance of 
comparing the souring of a sample in its natural condition with the results 
which may follow from the study of the association of the various micro- 
organisms with the lactic micro-organisms. 

As soon as the micro-organisms of a sample were isolated in pure cultures 
their life histories were carefully studied to the point where the identity of 
each was well established, making it impossible to duplicate results or dup- 
licate associate micro-organisms. In these studies, morphological and 
cultural, no effort was spared to follow out identifying or differentiating 
features to satisfaction. When this was done the morphological and cul- 
tural studies of the micro-organisms ceased. No attempt was made to carry 
the work to identification of species, inasmuch as it was not regarded as 
especially pertinent to the theme. 

Great attention was given to the isolation of the lactic micro-organism 
of the sample and the ascertaining of its relation to the souring of the milk. 
As will be seen later in the detailed records, this was not a difficult task ~ 
because of the predominance of the lactic micro-organisms toward the end 
of the fermentation. It was, however, very important that the lactic micro- 
organism should be secured in pure culture and should be maintained in a 
vigorous form, because of its central position as a biological factor. To 
accomplish this, cultures of the lactic micro-organism were kept in milk and 
transfers frequently made. | 

Whenever it was desired to follow out in detail the associate studies, 
cultures in bouillon of such germs concerned were made and held for twenty- 
four hours. These twenty-four hour cultures usually gave very vigorous germs 
for transplanting. From these twenty-four hour cultures dilutions were made 
-n seven-tenths of one per cent salt solution. The extent of these dilutions 
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varied with the cultures under study, as will be noted later in the detailed 
work. In making them, 1 c. cm. was the smallest measurement employed, 
because it was found that anything smaller would not give uniform results, 
although the pipettes were supposed to be accurately graduated to .1 and 
1-100 c.cm. ‘The flasks containing the solutions for dilution were 375 c. em. 
Erlenmeyer flasks, in which was placed 99 c. cm of the suspending diluent. 
From the last dilution of a twenty-four hour culture, 1 c. em. was trans- 
ferred to the milk flasks which were also 375 c. cm. Erlenmeyer flasks, con- 
taining 100 c. em. of litmus milk* The cultures consisted of the associate 
micro-organism and the lactic micro-organism together with the combined 
culture. The milk flasks inoculated may be designated thus, as 


Ta, in which 1 c¢. cm. of the associate culture Ia, diluted as above and 
recorded under this particular combination, is added to one milk 
flask containing 100 c. em. of litmus milk. 

Ij, in which 1 c. em. of lactic culture, Ij, diluted as above and recorded 
under this particular combination, is added to one milk flask con- 
taining 100 c. cm. of litmus milk. 

Ia + Ij, in which 1 c. em. of the associated culture, Ia, and 1 c. em. of 
the lactic culture, Ij, each, diluted as above and recorded under this 
particular combination, is added to one milk flask containing 100 
ce. em. of litmus milk. 


This gives one milk flask culture of each micro-organism, Ia and Ij as 
checks against the combination Ia + Ij. These checks grew under iden- 
tical conditions as the combination. The combination, therefore, differs 
only in having been inoculated with the same number of micro-organisms, 
Ia, as were placed in the milk flask culture Ia, and the same number of 
micro-organisms, Ij, as were placed in the milk flask culture Ij. The num- 
ber of micro-organisms introduced into each was controlled by plating. 
The three milk flask cultures Ia, Ij, Ia + Ij, were placed at 21° C. and main- 
tained at this temperature until la + Ij or Ij loppered. From time to time 
ordinary and whey agar plates were made to determine the number of micro- 
organisms present in each culture. Note was made of any visible changes 
and the acidityt determined. The records of the individual combinations 
will illustrate with what results this was accomplished. ; 


SAMPLE I. 


This sample of milk was secured from a ten gallon can, placed in the milk- 
room of the College stable and was taken as soon as the milkers had filled 
the can. The milk was received in sterile Erlenmeyer flasks and conveyed 
to the laboratory, where it was immediately plated and tested for acidity. 

The flask of milk was then placed in a temperature room, at a temperature 
of 21° C. Plates were made from the flask of milk from time to time, as 
indicated later, and the milk tested for acidity at the time of each plating. 


*Wherever milk was used for cultures in which combinations were to be made, such milk was in- 
variably of the same lot, containing the same amount of litmus and sterilized in an identical manner. 
In other words, its treatment was identical in every instance. See article on ‘‘ Extended Studies of 
the Associative Action of Bacteria in the Souring of Milk,” in which ‘‘The Significance of Different 
Milks and Their Relation to Germ Development,”’ is treated. Cent. f. Bakt. II, Bd. XV, p. 400. 

+The matter of measuring the acidity of milk cultures has already been referred to by the senior 
author in his articles on ‘‘ Aeration of Milk.” Cent. f. Bakt. II, Bd. IX, p. 313. ‘‘Extended Studies of 
the Associative Action of Bacteria in the Souring of Milk.’’ Cent. f. Bakt. II, Bd. XV, p. 400. 
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SAMPLE I. s 

Relative number of different types. * 
Hours after milking. Acidity of Total number Se 

sample. of bacteria. 

at hebh |i ered) {Mie at al Bienes 
z SE Se a Re Sa oe ee SS ee 
(OF Sale far cOns ERC RAT SoG 16° 530 | 12 5 5 6 2 1 Oy 0 
UD a cistanepeacespers yeredene alone teas 16° 49,500 | 12 4 1 4 |} 19 0 0 oe 
DOW thsvavee ete are teres tallest 16° 275,000 7 6 2 1 2 0 2 2 
AOE serene a halle set 16° 69,000,000 | 10; Oj; O/| 15; 3] 1 | 0| 36 
GAS faa ee sche eas epee 87° _ 2,000,000 ,000 0 0 0 3 2 0 | 0 |1100 


* Should be read horizontally only and not vertically. 


When zero appears it means that no colonies of that type could be determined, or for some reason 


were not determined. 


fSince there was no appearance of any change in this sample, twenty-four hours was allowed to 
elapse. This was a mistake in judgment, for there ought to have been some record between 404 


hours and 644 hours—the milk was loppered at 644 hours. 


COMBINATION Ja AND Jj. 


Dilutions employed for inoculating milk flasks. 


Culturevlas cee 1 : 100,000,000 
Culture: dg. oo em 1 : 100,000,000 


Number of bacteria Ia, introduced into milk flask Ia —4: 
Number of bacteria, Ij, introduced into milk flask Ij = 6. 


Number of bacteria, Ia and Ij, introduced into milk flask Ia + Ij = 4 + 6 = 10. 


Changes in milk flasks apparent to eye. 
Milk flask cultures prepared Wednesday, 3 p. m. 
42 hours after inoculation, Friday, 9 a. m. 
Ia—no change. 
Ia + Ij—litmus red. 
Ij—litmus red. 
53 hours after inoculation, Friday, 8 p. m. 
Ja—no change. 
Ia + Ij—loppered. 
Ij—litmus reddened; no lopper. 
65 hours after inoculation, Saturday, 8 a. m. 
Ia—no change. 
Ia + Ij—loppered. 
Ij—loppered more firmly. 


Acid developed during changes. 


Time after inoculation. O hrs. 23% hrs. 42 hrs. 
Cultures Tarte ence iene ccc ner 18° 18° 18° 
Camlinie Sao =F eAL yg scat sade eats oye 18° 18? 24° 
ORIGOTE AI Serra ctrs out aa iae oe cs 18° 18° 21° 
Bacterial Counts. 
In 53 hours. 


Culture Ia—300,000,000. 
Culture Ia + Ij—2,900,000,000. 
Culture Ij—1,000,000,000. 


(In the combined culture, Ia + Ij, many of Ia were still visible, perhaps 500,000,000.) 


COMBINATION Ib AND Jj. 
Dilutions employed for inoculating milk flasks. 


Gobture PIDs e ss icatae 4c I : 1,000,000 - 
Culture rdj.26 5%. i 1 : 100,000,000 


Number of bacteria, Ib, introduced into milk flask Ib — 20. 
Number of bacteria, Ij, introduced into milk flask Ij = 9. 


Number of bacteria, Ib and Ij, introduced into milk flask Ib + Ij = 20 + 9, = 29. 
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Changes in milk flasks apparent to eye. 
Milk flask cultures prepared Wednesday, 3 p. m. 
23 hours after inoculation, Thursday, 2 p. m. 
Tb—unchanged. 
Ib + Ij—unchanged. 
Tj—unchanged. 
41 hours after inoculation, Friday, 8 a. m. 
Ib—no change. 
Ib + Ij—litmus reduced. 
Ij—litmus reduced. 
65 hours after inoculation, Saturday 8 a. m. 
Ib—no change. 
Ib + Ij—loppered. 
Ij—loppered. 


Acid developed during changes. 


Time after inoculation. 0 hrs. 23 hrs: 41 hrs. 65 hrs. 
Cul Gurew lace ee ae ele eians 18° 18° 19° 19° 
COT Tariy ce fl og Se & a eee eae eres eee 18° 15° 28° 81° 
Culnmecliccee fas - 5 le gaia tot ertisne 18° 18° 30° 85° 
Bacterial Counts. 
In 65 hours. 


Culture Ib—below 1,000,000. 
Culture Ib + Ij—3,200,000,000. 
Culture Ij—2,900,000,000. 


COMBINATION Ic AND Jj. 


Dilutions employed for inoculating milk flasks. 


Cultume tigots «2a 5: 1 : 100,000,000 
Cultursclyc 20 ne 1 : 100,000,000 


Number of bacteria, Ic, introduced into milk flask Ie = 2. 
Number of bacteria, Ij, introduced into milk flask Ij] = 3. 
Number of bacteria, Ic and Ij, introduced into milk flask Ie + Ij = 2 + 3=5. 


Changes in milk flasks apparent to eye. 
Milk flask cultures prepared Monday, 3 p. m. 

23 hours after inoculation, Tuesday, 2 p. m. 
Ic—unchanged. 
Ie + Ij—unchanged. 
Ij—unchanged. 

47 hours after inoculation, Wednesday, 2. p. m. 
TIc—unchanged. 
Ie + Ij—litmus reduced near bottom. 
Ij—Jitmus reduced near bottom. 

71 hours after inoculation, Thursday, 2 p. m. 
Je—unchanged. 
Ic + Ij—tlitmus reduced except surface. 
Ij—litmus reduced except surface. 

114 hours after inoculation, Saturday, 9 a. m. 
Ic—unchanged. 
Ie + Ij—loppering slightly. 
Ij—more noticeable loppering. 

138 hours after inoculation, Sunday, 9 a. m. 
Ic—unchanged. 
Ie + Ij—loppered. 
Ij—loppered more firmly. 


Acid developed during changes. 


Time after inoculation. 0 hrs. 23 hrs. 47 hrs. 71-brs. 114 hrs. 
Cultiurewencen sists ssi. 1feh 18° 19° 20° 212 
Culture Ic + Ij....... 18° 18° 22° 28° 39° 
Chiltwre Hass es ogee 18° 18° Doi Sh 45° 
Bacterial counts. 
In 71 hours. 


Culture Ice—No count. 
Culture Ic +Ij—202,000,000. 
Culture Ij—243,000,000, 
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COMBINATION Id AND Tj.* 


Dilutions employed for inoculating milk flasks. 


Cultureslde = esa el OO 
Culture: Ty. Aree oe 1 : 10,000 


Number of bacteria, Id, introduced into milk flask Id — 3,400. 

Number of bacteria, Ij, introduced into milk flask Ij = 134,000. 

Number of bacteria, Id and Ij, introduced into milk flask Id + Ij = 3,400 + 134,009 
= 137,400. 


Changes in milk flasks apparent to eye. 
Milk flask cultures prepared Wednesday, 3 p. m. 
24 hours after inoculation, Thursday, 3 p. m. 
Id—unchanged. 
Id + Ij—litmus reduced at bottom only. 
Ij—litmus reduced at bottom only. 
48 hours after inoculation, Friday, 3 p. m. 
Id—much the same as on Thursday. 
Id + Ij—much the same as on Thursday. 
Ij—much the same as on Thursday. 
73 hours after inoculation, Saturday, 4 p. m. 
Id—unchanged. 
Id + Ij—litmus reddened. 
Ij—litmus reddened. 


Acid developed during the changes. 


Time after inoculation. O hrs. 24 hrs. 48 hrs. 73 hrs. 
Wal Gime ects veer ees on 1g2 AO? Dabs 230 
Culture ddl ay a) aer tae caw Sates 18° Boe 25° oie 
CULGMERHD) Ont oka ete pine e este = 18° 23° 24° 27° 
Bacterial Counts. 
In 73 hours. 


Culture Id—10,000,000. 
Culture Id + Ij—164,000,000. 
Culture Ij—117,000,000. 


COMBINATION Ie AND Ij. 
Dilutions employed for inoculating milk flasks. 


Culture Wem cams oe 1 : 1,000,000 
Cultures ss. he ee 1 : 100,000,000 


Number of bacteria, Ie, introduced into milk flask Ie — 348. 

Number of bacteria, Ij, introduced into milk flask Ij — 14. 

Number of bacteria, Ie and Ij, introduced into milk flask Ie + Ij = 348 + 14 = 
362. 


Changes in milk flasks apparent to eye. 
Milk flask cultures prepared Tuesday, 3 p. m. 
23 hours after inoculation, Wednesday, 2 p. m. 
Ie—no change. 
Ie + Ij—litmus reduction almost complete. 
Ij—litmus reduced at bottom only. 
49 hours after inoculation, Thursday, 4 p. m. 
Ie—no change. 
Ie + Ij—litmus wholly reduced. 
Ij—litmus partly reduced. 
72 hours after inoculation, Friday, 3 p. m. 
Je—litmus slightly changed. 
Ie + Ij—beginning to curd at bottom. 
Ij—litmus reddened. 
Acid developed duriug changes. 


Time after inoculation. O hrs. 23° hrs. 49 hrs. 72 hrs. 
- Culture less oe nhc edna mee 18° 270 25° 22 
Culture te: 4. .1y as ee eee 18° 27° 35° 42° 
Culture wl) cas corer cer ree 18° PAM? 25° 24.° 


EXPERIMENT STATION BULLETINS, 309 


Bacterial Counts. 
In 72 hours. 
Culture Te—1,000,000,000. 
Culture Ie + Ij—1,300,000,000. 
Culture Ij—111,000,000. 


COMBINATION If AND Jj. 


Dilutions employed for inoculating milk flasks. 


Colguresiiie aie sou. 1 : 10,000 
Guilture. Teo sta eeu. 1 : 1,000,000 


Number of bacteria, If, introduced into milk flask If — 435. 
Number of bacteria, Ij, introduced into milk flask Ij — 765. 
Number of bacteria, If and Ij, introduced into milk flask If + Ij == 435 + 765 — 1200 


Changes in milk flasks apparent to eye. 
Milk flask cultures prepared Friday, 9 a. m. 

30 hours after inoculation, Saturday, 3 p. m. 
If—no change. 
If + Ij—litmus reduced at bottom. 
Ij—litmus reduced at bottom. 

49 hours after inoculation, Sunday, 10 a. m. 
If—no change. 
If + Ij—litmus reduced at bottom. 
Ij—litmus reduced at bottom. 

77 hours after inoculation, Monday, 2 p. m. 
If—no change. 
If + Ij—litmus reddened. 
Ij—litmus reddened. 

101 hours after inoculation, Tuesday, 2 p. m. 
If—no change. 
If + Ij—litmus reddened and reduced at bottom. 
Ij—litmus reddened and reduced at bottom. 

121 hours after inoculation, Wednesday, 10 a. m. 
If—no change. 
If + Ij—curded. 


Ij—curded. 
Acid developed during changes. 
Time after inoculation. 0 hrs. 30 hrs. 49 hrs. Ti brs. — 101 ihr: 
Civlstrelin ee oo ean 18° pA Me 202 Ae All 
Culture Ti y=. Tj... 18° 24° 24° ot 47° 
Misltures Leads thts sos 18° 24° AS Sh 46° 


Bacterial Counts. 
In 101 hours. 
Culture If—5,710,000 . 
Culture If + Ij—452;000,000. 
Culture Ij—453,000,000. 


COMBINATION Ig AND Jj. 


Dilutions employed for inoculating milk flasks. 


Culture loess. ocr 1 : 100 
Gulturewlyx kas... os: 1 : 10,000 


Number of bacteria, Ig introduced into milk flask Ig — 44,800. 

Number of bacteria, Ij, introduced into milk flask Ij — 48,100. 

Number of bacteria, Ig and Ij, introduced into milk flask Ig + Ij — 44,800 + 48,100 
= 92,900. 
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Changes in milk flasks apparent to eye. 
Milk flask cultures prepared Wednesday, 3 p. m. 
24 hours after inoculation, Thursday, 3 p. m. 
Ig—unchanged. 
Ig + Ij—litmus reduced at bottom and slightly reddened. 
1j—unchanged. 


48 hours after inoculation, Friday, 3 p. m. 
Ig—litmus reduced, except near surface which is reddened. 
Ig + Ij—litmus reduced, except near surface which is reddened. 
1j—litmus slightly reddened. 
67 hours after inoculation, Saturday, 10 a. m. 
Ig—litmus wholly reduced. 
Ig + Ij—litmus wholly reduced. 
Ij—litmus reduced somewhat. 


Acid developed during changes. 


Time after inoculation. 0 hrs. 24 hrs. 48 hrs. 67 hrs. 
Culture lose yaar ee ake 18° Doe 29° 30° 
Cultured Peps Se ve wean Se aes 18° Boe | Ler aoe 46° 
Crnl Girne lees ao ne os crete 18° 23° 26° 28° 

Bacterial Counts. 

In 67 hours. 


Culture Ig—511,000,000. 
Culture Ig + Ij—1,750,000,000. 
Culture 1]—372,000,000. 


COMBINATION Ih AND Jj. 


Dilutions employed for inoculating milk flasks. 


Cultures Una eee 1 : 1,000,000 
Colter a 1 : 100,000,000 


Number of bacteria, Ih, introduced into milk flask Ih =n 
Number of bacteria, Ij, introduced into milk flask Ij = 22. _ 
Number of bacteria, Ih and Ij, introduced into milk flask Ih+ Ij = 147 + 22 = 16), 


Changes in milk flasks apparent to eye. 
Milk flask cultures prepared Wednesday, 3 p. m. 
25 hours after inoculation, Thursday, 4 p. m. 
Ih—no change. 
Ih + Ij—no change. 
Ij—no change. 
41 hours after inoculation, Friday, 8 a. m. 
Ih—no change. 
Ih + Ij—litmus reduced. 
Ij—no change. 
47+ hours after inoculation, Friday, 2:15 p. m. 
Ih—no change. 
Ih + Ij—litmus red on surface, reduced below, loppered. 
Ij—no perceptible change. 


Acid developed during changes. 


Time after inoculation. O hrs. 25 hrs. 41 hrs. 47 hrs. 
Cuilitine SR eae ae es Se Ge 16° 16° 162 
Ouilane: Mian Ty aie fet Sena: 20 as 16° Gee 32° 58° 
Cullireninn yaad Be brain hate Hye 16.2 16° ae 


Bacterial Counts. 
In 474 hours. 
Culture Ih—460,000,000. 
Culture Ih + Ij—2,400,000,000. 
Culture Ij—820,000,000. 
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No. bacteria No.3 bacteria Acidity3 
Culture. introduced when when 
in culture.4 changed. changed. 

Dickee riers Car tees: - 4 300 ,000 ,000 18° 
ie i 5 a 10 | 2,900,000 ,000 69° 
17] / Pins ees aaa 6 1,000 ,000 ,009 33° 
RE ee ere eer ae 20 1,000 ,000 19° 
Lil's) dct APY 15 | Seer eae 29 3,200 ,000 ,000 81° 
Mijtaperhsreet ees sock fata 9 2,900 ,000 ,000 85° 
LCE a 2) No count Pale 
Ie + Jj 4 202 ,000 ,000 39° 
Jt} sSeee oe oes Z 243 ,000 ,000 45° 
TiS Sat ae a ee cea 3400 10 ,000 ,000 J32 
LG (Cs Sh i Vian ante 137 ,400 164 ,000 ,000 Pe hse 
Wigs eee Oa ots ons | 134,000 117 ,000 ,000 PA is 
Line ie eee eee es 348 1,000 ,000 ,000 272 
GP gon U see rams 362 1,300 ,000 ,000 42° 
Wilmette nce ane act 14 111,000 ,000 202 
| hs oe ec nen 435 5,710,000 Dilbe 
If + Jj 1290 452 ,000 ,000 47° 
1 Hee Ai a ae 765 453 ,000 ,000 46° 

Pie to Peer eee | 44,890 511,000,000 | 30° 
Lis BL Eve Sree 92,900 1,750,000 ,000 46° 
iheteee cco tae 43,100 372 ,000 ,000 28° 
Bip ne eee a: 147 460 ,000 ,000 16° 
BRU Py ses, 2 eae 169 2,490 ,000 ,000 58° 
ijlcaerrs scaieks oan. 22 320 ,000 ,000 el 


Culture appearance 
when changed. 


no change. 
loppered. 
litmus reddened; no lopper. 


no char ge. 
loppered. 
loppered. 


unchanged. 
loppering slightly. : 
more noticeable loppering. 


unchanged. 
litmus reddened. 
litmus reddened. 


litmus slightly changed. 
beginning to curd at bottom. 
litmus reddened, 


no change. 
litmus red; reduced at bottom. 
litmus red; reduced at bottom. 


wholly reduced. 
wholly reduced. 
reduced somewhat. 


litmus 
litmus 
litmus 


no change. 

litmus red on surface; reduced 
below; loppered. 

no perceptible change. 


1Constant letter ‘‘j’’ represents the lactic micro-organism. 

2Variable letters, a, b, c, etc., the associate micro-organism. 

3Counts and acidities made at the same time unless otherwise designated. ; 

4The column indicating the number of bacteria introduced, refers to the total number introduced 
nto the flask containing 100 c. cm. of milk. 


MICRO-ORGANISMS OF 


Morphology. Bacillus. 


Ta. 


SAMPLE I. 


Size—average diameter, .4 microns; length, .8 — 1.6 microns. 


Motility—motile. 


Staining—stains readily. 


Gelatin Colony. 
Filamentous. 
Gelatin Stab. 


Filiform, becoming arborescent at lower portions. 


curs in the upper part of streak. 


Inclined Agar. 


Later, a sacecate liquefaction oc- 


It produces a glistening, heavy growth on the surface of the agar. 


Bouillon. 


Gives rise to a turbidity with sediment at bottom and a scum on the surface. 


Potato. 
Milk. 


In about ten days there isa soft curd produced. See also chart combination Ia 


and Jj. 


Fermentation of Sugars. (Dextrose, Lactose, Saccharose). 


Proteolysis. 


Gelatin liquefied. Action on casein not noted. 


Biochemical tests. 


No fermentation. 


Nitrates reduced. No indol, hydrogen sulphide or ammonia, noted. 


Chromogenesis. 
No pigment. 
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Ib. 

Morphology. Bacillus. 

Size—average diameter, .6 — .8 microns; length, .8 — 1.2 microns. 

Motility—no motility noted. ‘ 

Staining—stains readily. 
Gelatin Colony. 

Round, finely granular. 
Gelatin Stab. 

Filiform, gradually becoming infundibuliform. 
Inclined Agar. 

Heavy opaque growth; agar becoming discolored. 
Bouillon. 

Turbid, with sediment. 
Potato. 

Moist and abundant growth. 


Proteolytic action. Also see chart combination Ib and Jj. 
Fermentation of Sugars (Dextrose, Lactose, Saccharose). No fermentation. 
Proteolysis. 

Gelatin liquefied. Casein digested. 

Biochemical tests. 

Ammonia and hydrogen sulphide, noted. 

Chromogenesis. 

Yellow pigment. : 

c. 

Morphology. Bacillus. 
Size—average diameter, .8 microns ; length, 1 — 1.6 microns. 
Motility—no motility noted. 

Staining—stains readily. 

Gelatin Colony. 

Smooth, raised, round. 

Gelatin Stab. 

Filiform, becoming rhizoid. 


Agar. , 

Opaque, heavy growth. 
Bouillon. 

Turbid, with sediment at bottom. 
Potato. 


Moist growth. 
k 


Curded after ten days. Also see chart combination Ie and Jj. 
Fermentation of Sugars (Dextrose, Lactose, Saccharose). No fermentation. 
Proteolysis. 

Gelatin not liquefied. No action noted on casein. 

Biochemical tests. 

No indol, hydrogen sulphide, or ammonia, noted. Nitrates not reduced. 
Chromogenesis. 

Red. 

Id. 
Morphology. Micrococcus. 

Size—average diameter, 1 — 1.2 microns. 

Motility—no motility. 

Staining—stains readily. 

Gelatin Colony. 

ticund, granular, erose. 
Gelatin Stab. 

Filiform, becoming saccate. 
Inclined Agar. 

Glistening yellow white. 
Bouillon. ' 

Turbid, with sediment. 
Potato. 

Not noted. 

Milk. 

No change noted besides litmus reduced at bottom of culture tube. See also chart 

combination Id and Ij. — - 
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Fermentation of Sugars (Dextrose, Lactose, Saccharose). None noted. 
Proteolysis. 

Gelatin liquefied. No action noted on casein. 
Biochemical tests. 

No indol, hydrogen sulphide, or ammonia, noted. Nitrates slightly reduced. 
Chromogenesis. 

No pigment. 


Te. 

Morphology. Bacillus’ 

Size—average diameter, .8 microns; length, —— 

Motility—no motility noted. 

Staining—stains readily. Does not take Gram’s stain. 
Gelatin Colony. 

Round, grumose, undulate. 
Stab Gelatin. 

Filiform, echinulate. 
Inclined Agar. 

Spreading opalescent, yellow. 
Bouillon. 

Turbid, with sediment. 
Potato. 

Moist abundant growth. 


Digested. Also see combination Ie and Ij. 
Fermentation of Sugars (Dextrose, Lactose, Saccharose). None noted. 
Proteolysis. 

Liquefaction of gelatin not noted. 
Biochemical tests. : 

No indol, hydrogen sulphide, or ammonia, noted. No reduction of nitrates. 
Chromogenesis. 

Orange yellow pigment. 


If. 
Morphology. Micrococcus. 
Size—average diameter, .6 microns. 
Motility—no motility noted. 
Staining—stains readily. 
Gelatin Colony. 
Round, finely granular, lobate. 
Gelatin Stab. 
Filiform, beaded, becoming saccate. 
Inclined Agar. 
Dull white growth. 
Bouillon. 
Turbid, with sediment. 
Milk. 
No change noted. 
Fermentation of Sugars (Dextrose, Lactose, Saccharose). Not noted. 
Proteolysis. 
Gelatin liquefied. 
Biochemical tests. 
Ammonia noted. Trace of reduced nitrates. 
Chromogenesis. 
No pigment. 


Ig. 
Morphology. Bacillus. 
Size—average diameter, .4 microns; length, .8 to 1 micron. 
Motility—motile. 
Staining—stains readily. 
Gelatin Colony. 
Round, finely granular. 
Gelatin Stab. 
Crateriform. 
Agar. 
Dull growth. 


40 
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Bouillon. 

Turbid sediment at bottom with scum on surface. 
Potato. 

Not noted. 

Milk. 

Resembling lactic curd. See also chart combination Ig and Ij. 
Fermentation of Sugars (Dextrose, Lactose, Saccharose). Not noted. 
Proteolysis. 

Gelatin liquefied. No proteolytic action on casein noted. 

Biochemical tests. 

Hydrogen sulphide and reduction of nitrates, positive. Indol and ammonia, negative 
Chromogenesis. 

No pigment. 


th. 


Morphology. Bacillus. 
Size—average diameter, .4 to .6 microns; length, .8 to 1 micron. 
Motility—motile. 
Staining—stains readily. 

Gelatin Colony. 

Round, finely granular, raised. 

Gelatin Stab. 

Saccate. 

Inclined Agar. 

Dull, spreading, opalescent. 

Bouillon. 

Turbid with sediment. 

Potato. 

Moist abundant growth. 

Milk. 


No change in seven days, eventually becoming curded. See also chart combina- 
tion Ih and Jj. 
Fermentation of Sugars (Dextrose, Lactose, Saccharose). None noted. 
Proteolysis. 

Liquefaction of gelatin; no proteolytic action on casein noted. 
Biochemical tests. 

No production of indol, hydrogen sulphide, or ammonia. No reduction of nitrates. 
Chromogenesis. 

No pigment produced. 

Jj. 
Morphology. (Micrococcus) Bacillus. 

Size—average diameter, .8 microns; length, about same as diameter 

Motility—no motility. 

Staining—stains readily. 

Gelatin Colony. 

Round, reticulate. 
Gelatin Stab. 

Filiform. 

Inclined Agar. 

Glistening, opalescent. 
Bouillon. 

Turbid, some sediment. 
Potato. 

Very slight growth. 
Milk. 

Curded readily. See also chart combinations with Ij. 
Fermentation of Sugars (Dextrose, Lactose, Saccharose). None. 
Proteolysis. 

None. 

Biochemical test. 

Indol, hydrogen sulphide, and ammonia, negative. Reduction of nitrates, negative. 
Chromogenesis. 

No pigment produced. 


stable to receive the milk from the milkers. 
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The milk for this sample was taken from a ten gallon can placed in the 


It was, therefore, as fresh as 


could be secured from mixed milk and represented the product of several 


COWS, 


flask having a capacity of 375 c. cm. 


The milk may he said ‘to be of a better quality than ordinary milk. 
The sample thus obtained was taken to the laboratory in an Erlenmeyer 


After reaching the laboratory the 


acidity was determined and plates made. The milk was then placed at a 
uniform temperature of 21° C. From time to time the acidity of the milk 
was determined and plates made in order to follow the changes taking place 
in the germ content. 
The methods followed in the study of this sample were identical with 
those employed in Sample I. 


er ge x 


SAMPLE II. 

Hours Acidity | Total number 

after of of 
milking. sample. bacteria. | 

| @ b e d e 

Ba elene RCIENA ep 16° 1,380 OF} 12 4d 1 6 
event te heii’ act Nifie 720,000 (147 | 97 0 0 
Satelley ec sitsileta st oe 7,670,000 |147 |116 ‘0 0 
Bids Nabe yuirorasarans 55° ADS OOOR ODOM |i cecen| tee el leacenewss| eee oi-1| ratonshel|lreneberhewehots 
Banna aserereyeis 69° |1,600,000 ,000 0 1 0 0 0 


rhe eS er 
1 8 1 
0 
0 0 
0 0 0 


Relative number of different types. 


k | Mix 

12 6 0 
0 0 | 475 
0 0 | 504 
0 0 | 200 


COMBINATION Ila AND IIx. 


Dilutions employed for inoculating milk flasks. 


Culture iat cme: 1 : 10,000 


Caltnre iis a 22.5. 3 1 : 1,000,000 


2,000 = 2,540. 


Changes in milk flasks apparent to eye. 
Milk flask cultures prepared Tuesday, 2 p. m. 


20 hours after inoculation, Wednesday, 10 a. m. 


IIa—unchanged. 
IIa + IIx—unchanged. 
IIx—unchanged. 
48 hours after inoculation, Thursday, 2 p. m. 
ITa—unchanged. 
IIa + Ilx—unchanged. 
IIx—unchanged. 
69 hours after inoculation, Friday, 11 a. m. 
IIla—unchanged. 
IIa + IIx—unchanged. 
IIx—unchanged. 
93 hours after inoculation, Saturday, 11 a. m. 
IIa—unchanged. 
IIa + IIx—soft curd. 
IIx—soft curd. 


Acid developed during changes. 


Time after inoculation. 0 hrs. 20 hrs. 48 hrs. 
Culture Wla. >see ose 19° 18° 18° 
Culture IIa + IIx.... 19° 19° 19° 
Culture IIx. 19° 19° 19° 


Number of bacteria, Ila, introduced into milk flask Ila — 540. 
Number of bacteria, IIx, introduced into milk flask IIx — 2,000. 
Number of bacteria, Ila and IIx, introduced into milk flask la + IIx = 540 + 


69 hrs. 


93 hrs. 
18° 
69° 
68° 
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Bacterial Counts. 
In 93 hours. 
Culture IJa—102,000,000. 
Culture IIa + IIx—1,990,000,000. 
Culture IIx—1,980,000,000. 


“COMBINATION IIb AND IIx. 


Dilutions employed for inoculating milk flasks. 


Gulfuresllibie. dee 1 : 10,000 
Cultureslixe eee 1 : 100,000,000 


Number of bacteria, Ilb, introduced into milk flask IIb = 17. 

Number of bacteria, IIx, introduced into milk flask IIx = 127,000. 

Number of bacteria, IIb and IIx, introduced into milk flask IIb oP ic —— alee 
270008 —— 272 ON7- 


Changes in milk flasks apparent to eye. 
Milk flask cultures prepared Thursday, 3 p. m. 

24 hours after inoculation, Friday, 3 p. m. 
IIb—no change. 
IIb + IIx—litmus slightly reduced. 
IIx—litmus slightly reduced. 

43 hours after inoculation, Saturday, 10 a. m. 
Itb—no change. 
IIb + IJx—litmus reduced, no curd. 
IIx—litmus reduced, soft curd. 

72 hours after inoculation, Sunday, 3 p. m. 
Ib—no change. 
IIb + IIx—litmus “reduced, curded 
IIx—litmus reduced, curded. 


Acid developed during changes. 


Time after inoculation. O hrs. 24 hrs. 43 hrs. 72 hrs. 
@ulltire SEED eo nae: eee eee Gi 20° DS Doe 
Culfureslipm-o lice er see 19° PAS 49° 85° 
Culture Uix.3 eee eee 19° 262 58° dee: 

Bacterial Counts. 

In 72 hours. 


Culture IIb— 
Culture IIb + IIx—3,220,000,000. 
Culture IIx—4,180,000,000. 


COMBINATION IIc ANpD IIx. 


Dilutions employed for inoculating milk flasks. 


Culturesiillchass eee 1 : 10,000 
Culturesllsc. 42 epee 1 : 1,000,000 


Number of bacteria, IIc, introduced into milk flask Ile — 29,000. 

Number of bacteria, IIx, introduced into milk flask IIx = 275 ,000. 

“Number of bacteria, IIe ‘and IIx, introduced into milk flask Ile + IIx = 29,000 + 
275,000 = 304,000. 


Changes in milk flasks apparent to eye. 
Milk flask cultures prepared Monday, 3 p. m. 

24 hours after inoculation, Tuesday, 3 p. m. 
IIe—no change. 
IIe + Ilx—no change. 
IIx—no change. 

48 hours after inoculation, Wednesday, 3 p. m. 
IIc—no change. 
IIe + IIx—litmus reduced; soft curd. 
Iix—litmus reduced; soft curd. 


Acid developed during changes. 


Time after inoculation. O hrs. 24 hrs. 48 hrs. 
Otiltune wl we Seb ee enc aren cin ca eee PEO 2a 5 23m 
Culture ile Ae a Tie Soe ae eps Ge cee 3B 23° 64° 


Culture fly sak, Rese thors es ce eed ie 22° aes 62° 
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Bacterial Counts. 
In 48 hours. 
Culture I1c—442,000. 
Culture Ile + Ifx—2,210,000,000. 
Culture ITx-—2,300,000,000. 


COMBINATION IId AND IIx. 


Dilutions employed for inoculating milk flasks. 


Culture ld. 4620. <: 1 : 1,000,000 
CulturesHixt 22 a.. 3- 1 : 1,000,000 


Number of bacteria, IId, introduced into milk flask Ild = 17. 
Number of bacteria, IIx, introduced into milk flask IIx = 1,800. 


Number of bacteria, IId and IIx, introduced into milk flask IId + IIx = 17 + 1,800 
=| Se 


Changes in milk flasks apparent to eye. 
Milk flask cultures prepared Tuesday, 3 p. m. 

24 hours after inoculation, Wednesday, 3 p. m. 
IId—no change. 
IId + IIx—no change. 
IIx—no change. 

47 hours after inoculation, Thursday, 2 p. m. 
IId—no change. 
IId + IIx—no change. 
IIx—no change. 

71 hours after inoculation, Friday, 2 p. m. 
IId—no change. 
IIld + IIx—litmus slightly reduced. 
IIlx—litmus slightly reduced. 

91 hours after inoculation, Saturday, 10 a. m. 
IId—no change. 
IId + IIx—loppered. 
IIx—loppered. 


Acid developed during changes. 


Time after inoculation. 0 hrs. 24 hrs. 47 hrs. 71 hrs. 91 hrs. 
Culture sildss..45. 2... 20° 202 20° 202 Al iS 
Culture Id =+- Ilx.... 20° 202 222 26° 162 
Culturevlixss 2566525: 202 20'S BAe 26° 80° 
Bacterial Counts. 
In 91 hours. 


Culture II[d—1,330,000. 
Culture IId + IIx—2,060,000,000. 
Culture IIx—1,970,000,000. 


COMBINATION Ile AND IIx. 


Dilutions employed for inoculating milk flasks. 


Culfuremile; i. ce... 1 : 100 
Cultorephisc? oN. 1 : 10,000 


Number of bacteria, Ile, introduced into milk flask Ile — 2,050,000. 
Number of bacteria, IIx, introduced into milk flask IIx — 285,000. 


Number of bacteria, Ile and IIx, introduced into milk flask Ile + IIx — 2,050,000 
+ 285,000 — 2,335,000. 


Changes in milk flasks apparent to eye. 
Milk flask cultures prepared Thursday, 3 p. m. 

23 hours after inoculation, Friday, 2 p. m. 
Ile—no change. 
Ile + IIx—no change. 
IIx—no change. 

42 hours after inoculation, Saturday, 9 a. m. 
Ile—no change. 
Ile + Iix—loppering. 
IIx—litmus slightly reduced. 


STATE BOARD OF AGRICULTURE. 


318 
Acid developed during changes. 
Time after inoculation. : 0 hrs. 23 hrs. 42 hrs. 
Culttiresiles: Aes eA oe oe eee eee 18° 19° 20° 
18° 19° 56° 


Cultures DLlere ik. 8 See eee 
Crillfiire sls Saree hen es ee a need 


Bacterial Counts. 
In 42 hours. 
Culture [le—745,000,000. 
Culture IIe + IIx—2,080,000,000. 
Culture IIx—1,210,000,000. 


COMBINATION II[g ANp IIx. 
Dilutions employed for inoculating milk flasks. 


Culture Dlg sos seca s 1 +i00 
Culture: dis 2-7. 3c: 1 : 1,000,000 


Number of bacteria, IIg, introduced into milk flask Ilg — 525,000. 
Number of bacteria, IIx, introduced into milk flask IIx — 1,820. 
Number of bacteria, Ig and IIx, introduced into milk flask lg + IIx = 525,000 + 


1,820 — 526,820. 
Changes in milk flasks apparent to eye. 
Milk flask cultures prepared Friday, 4 p. m. 
18 hours after inoculation, Saturday, 10 a. m. 
IIg—no change. 
Ilg + IIx—no change. 
IIx—no change. 
42 hours after inoculation, Sunday, 10 a. m. 
IIlg—no change. 
IIg + IIx—litmus reduced and slimy. 
IIx—litmus slightly reddened. 
66 hours after inoculation, Monday, 10 a. m. 
IIg—no change in color; slimy. 
IIg + Ilx—slimy curd and litmus reduced. 
IIx—soft curd; litmus reduced. 


18° 19° 38° 


Acid developed during changes. 

Time after inoculation. 0 hrs. 18 hrs. 42 hrs. 66 hrs. 
Goiture tite s 5. 2255.2 oer e 21° 20° 20° 21° 
CulttiretEles4-.- Bigs.) esse aes 21° 22° 36° 79° 
Gulturesllxie ee see eee 12° 220 Sc 83° 

Bacterial Counts. 

In 66 hours. 


Culture Ilg—106,000,000. 
Culture IIig + IIx—1,700,000,000. 
Culture IIx—1,440,000,000. 


COMBINATION IIh ANp IIx. 
Dilutions employed for inoculating milk flasks. 


Culturesith? cee 1 : 100. 
Cultures lies eon 1 : 100,000,000 


Number of bacteria, IIh, introduced into milk flask Ilh — 693,000. 
Number of bacteria, IIx, introduced into milk flask IIx = 1,880. 
Number of bacteria, IIh and IIx, introduced into milk flask IIh + IIx = 693,000 


+ 1,880 = 694,880. 
Changes in milk flasks apparent to eye. 
Milk flask cultures prepared Thursday, 2 p. m. 
24 hours after inoculation, Friday, 2 p. m. 
@ Ith—litmus reduced. 
Ith + IIx—litmus reduced. 
' IIx—litmus reduced. 
44 hours after inoculation, Saturday, 10 a. m. 
IIh—litmus reduced. 
Ith + IIx—litmus reduced and loppered. 
IIx—litmus reduced and loppered. 
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Acid developed during changes. 

Time after inoculation. 0 hrs. 24 hrs. 44 hrs. 
Onitiremllinpe eee ee ee ee ee eS ote 25° 25° 
Calfureethn jo alscw eee eee cele cs fe clekwe PAV 24° 86° 
Culture lee pei eres Se i le emi ee wee Pe 24° 84° 

Bacterial Counts. 

In 44 hours. 


Culture IIh—Record destroyed. 
Culture IIh + IIx—Record destroyed. 
Culture IIx—Record destroyed. 


COMBINATION Ili AND IIx. 


Dilutions employed for inoculating milk flasks. 


Cultures tits. Acs sen 1 : 10,000 
Culture xe ees 1 : 1,000,000 


Number of bacteria, Ili, introduced into milk flask Ili = 2,190. 
Number of bacteria, IIx, introduced into milk flask IIx — 1,630. 
Number of bacteria, Ili and IIx, introduced into milk flask Ili + IIx = 2,190 + 1,630 
== 3,820. 
Changes in milk flasks apparent to eye. 
Milk flask cultures prepared Friday, 2 p.m. 
26 hours after inoculation, Saturday, 4 p. m. 
Ili—no change. 
Ili + Ilx—no change. 
IIx—no change. 
48 hours after inoculation, Sunday, 2 p. m. 
Ili—no change. 
Ili + IIx—some change in litmus. 
IIx—some change in litmus. 
67 hours after inoculation, Monday, 9 a. m. 
Ili—no change. : 
Ili + IIx—loppered. 


IIx—loppered. 
Acid developed during changes. 
Time after inoculation. 0 hrs. 26 hrs. 48 hrs. 67 hrs. 
Calture clits ss = ee ass ine the Oe 19° 20° 20° 19° 
’ Critirerlilie-Es Wiscs5 4 sees 19° 20° PASS 82° 
ral inirery ee Me 08 Bi eh 19° 19° 28° 78° 
Bacterial Counts. 
In 67 hours. 


Culture Ili—4,000,000. 
Culture Ili + Ilx—3,300,000,000. 
Culture IIx—1,900,000,000. 


COMBINATION IJj ANnp IIx. 


Dilutions employed for inoculating milk flasks. 


Walang Ey... ce os 1 : 1,000,000 
Culfuray iiss 7... = 5. 1 ; 100,000,000 


Number of bacteria, Ij, introduced into milk flask IIj — 1,480. 
Number of bacteria, IIx, introduced into milk flask IIx = 17,300. 
Number of bacteria, IIj and IIx, introduced into milk flask Ilj + IIx == 1,480 + 
17,300 = 18,780. 
Changes in milk flasks apparent to eye. 
Milk flask cultures prepared Monday 3 p. m. 
24 hours after inoculation, Tuesday, 3 p. m. 
IIlj—no change. 
Ilj + Ilx—no change. 
IIlx—no change. ; 
48 hours after inoculation, Wednesday, 3 p. m 
IIj—litmus slightly reduced. 
Ilj + IIx—loppered. 
IIx—beginning to lopper. 
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Acid developed during changes. 
Time after inoculation. 0 hrs. 24 hrs. 48 hrs. 
Sarita ig ooh a ly Rea Peaaee Slane Be east ML Re, 5 PERS aR ae So Die 23° 30° 
Cer pane, Ship f=) ST see 4 ee tre, Sone ee ae 21° 23° 66° 
Culiure Wise) 2.53 Fteg:- nk ne eer eee 20° 21° 58° 
Bacterial Counts. 
In 48 hours. 


Culture I1j—225,000,000. 
Culture Ij + IIx—2,400,000,000. 
Culture IIx—1,600,000,000. 


COMBINATION IIk AND IIx. 


Dilutions employed for inoculating milk flasks. 


Culture) Hk... 305.385. 1 : 10,000 
Culture The s2 25..-02.22 1 : 1,000,000 


Number of bacteria, I[k, introduced into milk flask IIk — 96,000. 
Number of bacteria, IIx, introduced into milk flask IIx = 48,000. 
Number of bacteria, [Jk and IIx, introduced into milk flasks IIk + IIx = 96,000 + 


48,000 — 144,000. 
Changes in milk flasks apparent to eye. 
Milk flask cultures prepared Thursday, 2 p. m. 
24 hours after inoculation, Friday, 2 p. m. 
Ilk—no change. 
IIk + IIx—litmus reduced. 
IIx—litmus reduced. 
44 hours after inoculation, Saturday, 10 a. m. 
IIk—no change. 
Iik + Ilx—litmus reduced, loppered. 
IIx—litmus reduced, loppered. 


Acid developed during changes. 

Time after inoculation. 0 hrs. 24 hrs. 44 hrs. 
GulfuresLiks tee aie ae ee es ren ees lee 22° ZIe 
Culfaretliia: oll’ oe eee erie oil AAR) 83° 
Grilttine plisat-- cee ea wie ee er OE Die 22 86° 

Bacterial Counts. 

In 44 hours. 


Culture IIk—15,800,000. 
Culture IIk + IIx—4,890,000,000. 


Culture IIx—5,850,000,000. 
COMBINATION IIm AND IIx. 


Dilutions employed for inoculating milk flasks. 


y Colturesilme. a. 1 : 10,000 
Culture pllixe a oo 1 : 100,000 
Number of bacteria, IIm, introduced into milk flask IIm = 4,460. 


Number of bacteria, IIx, introduced into milk flask IIx = 296,000. 
Number of bacteria, IIm and IIx, introduced into milk flask IIm + IIx = 4,460 + 


296,000 — 300,460. 
Changes in milk flasks apparent to eye. 
Milk flask cultures, prepared Thursday, 3 p. m. 
20 hours after inoculation, Friday, 11 a. m. 
IIm—no change. 
IIm + IIx—no change. 
IIx—no change. 
44 hours after inoculation, Saturday, 11 a. m. 
IIm—no change. 
lim + IIx—litmus reduced. 
IIx—litmus reduced. 


Acid developed during changes. 
Time after inoculation. O hrs. 20 hrs. 44 hrs. 
Gultures Dim 450 ed a ete Wales 19° 19° 20° 
Culture: Times c Wisc aoa Sols tee ote 19° O28 48° 
199 19° 54° 


Culture shinee Ae en Oe ee 
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Bacterial Counts. 
In 44 hours. 
Culture IIm—2,330,000. 
Culture IIm + IIx—3,590,000,000. 
Culture IIx—2,920,000,000. 


No. bacteria | No. bacteria? | Acidity? 
Culture. introduced when | when Culture appearance 
in culture.4 changed. changed. when changed. 


| ee 
| 
| 


ear Py seer se te 540 | 102,000,000 | 18° | unchanged. 


Wibahe tom WERE tsotg take tee 2,540 |1,980,000,000 | 69° | soft curd. 
|S Sek eee tae 4 eee ake | 2,000 |1,990,000,000 | 68° soft curd. 
Vg Oa a at eee ae iON Arete Sr See emia 23° | no change. 
Epes ieee ep cee coe 127,019 |3,220,000,000 | 85° | litmus reduced. 
MEENS Ree heer eta ces oleic 2 | 127,000 |4,180,000 ,000 77° | litmus reduced. 
MUG eee oR BE nro P euhste So 29 ,000 442,000 23° | no change. 
LING) me Bice HS. gael sie aia 304,000 |2,210,000,000 | 64° | litmus reduced. 
Ls aoe De anf epee « 275,000 |2,300,000 000 — 62° | litmus reduced. 
1 DAS ae aah opal es ane 17 1,330,000 | 21° | no change. 
LTCC Lier 0 fs ee, See ae 1,817 |2,060,000,000 | 76° | loppered. 
en Ree on ae 1,800 |1,970,000 ,000 80° | loppered. 
(aa meee Ora | 2,050,000 | 745,000,000 | = 20° | no change. 
TELS eet 20 Lf. aie a re ete | 2,235,000 |2,080,000,000 | 56° | loppering. 
1 Pee ee Geers ae eee ee 285,000 |1,210,000,000 | 38° | litmus slightly reduced. 
Were he oe ee: 525 ,000 106,000,000 | 21° | no change in color; slimy. 
1 OES SR) Oh chee nee 526,820 |1,700,000,000 | 79° | slimy curd, litmus reduced. 
1 Bie pa ae een mae 1,820 |1,440,000 ,000 83° | soft curd, litmus reduced. 
Nilit rare acs See eI aiteis = cies 693,000 | (record 25° | litmus reduced. 
ULI ele OD: abe eine ie erent 694,880 | destroyed) 86° | litmus reduced, loppered. 
IN B:c4 2 Conte lactetee eae en ae 1,880 84° | litmus reduced, loppered. 
ESS ee a ee 2,190 4,000,000 19° no change. 
Lis LiP og Ed i>, co laa Piao ge rma 693 ,820 |3,300,000,000 | 82° | loppered. 
bcs Ro tape ea tees oscar 1,630 |1,900,000,000 | —78° | loppered. 

| | 
LUD dns Ree ae cee eam | 1,480 225,000,000 ! 30° | litmus slightly reduced. 
11) Set el Ut (ego ene 18,780 |2,400,000 ,000 66° | loppered. 
11 ne ara eel Ec ee Re 17,300 |1,600,000 ,000 58° | beginning to lopper. 
MLS ea ace Pacestety ect ote, ¥ 96,000 15,800 ,000 23° | no change. 
Js Saf) beta eee 144,000 |4,890 ,000 ,000 83° | litmus reduced, loppered. 
Tiler ita es oe 2 | 48 ,000 |5,850,000,000 86° | litmus reduced, loppered. 
Wirt ee sah oo ee, 4,460 2,330,000 20° | no change. 
11 ers Ss) Ub. ee ne ee Pee 300,400 |3,590,000 ,000 48° | litmus reduced. 
WUE ROA Ge iS arches awa oes ee 296,000 |2,920,000,000 54° | litmus reduced. 


1Constant letter represents the lactic micro-organism. 

“Variable letters, a, b, c, ete., the associate micro-organisms. 

3Counts and acidities made at the same time unless otherwise designated. 

4The column indicating the number of bacteria introduced refers to the total number introduced 
into the flask containing 100 c. cm. of milk. 


MICRO-ORGANISMS OF SAMPLE II. 


IIa. 


Morphology. Bacillus. 
Size—average diameter, 1.2 microns; length, 1.6 microns to 5.6 microns, 
Motility—notile. 
Staining—stains readily. 
Gelatin Colony. 
Filamentous. 
Gelatin Stab. 
Arborescent. 
Agar. 
Glistening, opaque growth. 
Bouillon. 
Sediment at bottom, supernatant liquid becoming clear. 
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Potato. 

Moist abundant growth, becoming discolored. 
Milk. 

First curded, then digested. See also chart combination Ila and IIx. 
Fermentation of Sugars (Dextrose, Lactose, Saccharose). 
Proteolysis. 

No liquefaction of gelatin noted.* Casein after some time digests. 
Biochemical tests. 

Indol, hydrogen sulphide, and ammonia, negative. No reduction of nitrates noted. 
Chromogenesis. 

No pigment. 

IIb. 

Morphology. Micrococcus. 

Size—average diameter, .875 microns. 

Motility—no motility. 

Staining—stains readily. 
Gelatin Colony. 

Round. 
Gelatin Stab. 

Filiform, becoming infundibuliform and stratiform. 


Agar. 

Opaque. 
Bouillon. 

Turbid with shght sediment. 
Potato. 

Moist, abundant growth. 
Milk. 


Soft, flocculent curd, digesting. 
Fermentation of Sugars (Dextrose, Lactose, Saccharose). No fermentation noted. 
Proteolysis. 

Gelatin liquefied; casein digested. 
Biochemical tests. 

No indol, hydrogen sulphide, or ammonia, noted. Nitrates not reduced. 
Chromogenesis. 

No pigment. 

Ile: 


Morphology. Micrococcus. 
Size—average diameter, .S microns. 
Motility—no motion. 
Staining—stains readily. 
Gelatin Colony. 
Round, grumose. 
Gelatin Stab. . 
Saccate, dull, opaque. 
Bouillon. 
Turbid, with slight sediment. 
Potato. 
Moist, abundant growth. 
Milk. 
Digestion complete in 24 hours.4 . 
Fermentation of Sugars (Dextrose, Lactose, Saccharose). None noted. 
Proteolysis. 
Gelatin liquefied. Action on casein not noted. 
Biochemical tests. 
No indol, hydrogen sulphide, or ammonia, noted. Nitrates not reduéed. 
Chromogenesis. 
No pigment. 


iid. 


Morphology. Micrococcus. 
Size—average diameter, .8 microns. 
Motility—no motion. 
Staining—stains readily. 


*Had this been held longer than ten days, some liquefaction might have been noted, 
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oo 


Gelatin Colony. 

Grumose, ameboid. 
Gelatin Stab. 

Beaded. 

Agar. 
Dull, opaque. 
Bouillon. 
Scum with sediment. 
Potato. 
Abundant growth. 
Milk. 

Curded after 30 days. See also chart combination I[d and IIx. 
Fermentation of Sugars (Dextrose, Lactose, Saccharose). None noted. 
Proteolysis. 

No liquefaction of gelatin. No action on casein noted. 

Biochemical tests. 

Indol, hydrogen sulphide, and ammonia, negative. Nitrates reduced. 
Chromogenesis. 

No pigment. 


Tle. 
Morphology. Bacillus. 
Size—average diameter, .§ microns; length 1 microne to 1.8 microns 
Motility—no motion 
Staining—stains readily. 
Gelatin Colony. 
Round, clouded. 
Gelatin Stab. 
Filiform, becoming stratiform. 
Agar. 
Glistening, opaque. 
Bouillon. 
Slight sediment, faint ring at top. Body of liquid clearing. 
Potato. 
Moist, abundant growth. 
Milk. , 
Curded after nine days. See also chart combination Ile and IIx. 
Fermentation of Sugars (Dextrose, Lactose, Saccharose). None noted. 
Proteolysis. 
Gelatin liquefied. 
Biochemical tests. 
Indol, hydrogen sulphide, negative. Nitrates reduced. 
Chromogenesis. 
Yellow pigment. 
IIg. 
Morphology. Bacillus. i 
Size—average diameter, .4 microns; length, 1 micron to 1.6 microns. 
Motility—no motion. 
Staining—stains readily. 
Gelatin Colony. 
Round, grumose. 
Gelatin Stab. 
Filiform. 
Inclined Agar. 
Glistening, opalescent. 


Bouillon. 

Turbid, slight scum. 
Potato. 

Moist, abundant growth. 
Milk 


See combination I[g and IIx. 
Fermentation of Sugars (Dextrose, Lactose, Saccharose). None noted. 
Proteolysis. 

No liquefaction of gelatin. Casein unchanged. 
Biochemical tests. 

Indol, hydrogen sulphide, and ammonia, negative. 

Nitrates, not reduced, 
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Chromogenesis. 
No pigment. 
Ith. 
Morphology. Bacillus. 
Size—average diameter, .8 microns; length, 1 micron to 1.6 microns. 
Motility—no motion. 
Staining—stains readily. 
Gelatin Colony. 
Round. 
Gelatin Stab. 
Filiform, becoming crateriform. 
Inclined Agar. 
Glistening, opaque. 


Bouillon. 

Turbid, with slight sediment. 
Potato. 

Moist, abundant growth. 
Milk. 


Slimy curd, becoming digested. See also combination Ilh and IIx 
Fermentation of Sugars (Dextrose, Lactose, Saccharose). Negative. 
Proteolysis. 

Gelatin liquefied. Casein digested. 

Biochemical tests. 

Indol, hydrogen sulphide, and ammonia, negative. Nitrates not reduced. 
Chromogenesis. 

Pink pigment. 

Mii. 
Morphology. Micrococcus. 
Size—average diameter, .7 to .8 microns. 
Motility—no motion. 
Staining—stains readily. 
Gelatin Colony. 
Round. 
Gelatin Stab. 
Filiform, becoming saccate. 
Inelined Agar. 
Glistening, opaque. 


Bouillon. 

Turbid, slight sediment. 
Potato. 

Moist, medium growth. 
Milk. 


Soft curd after 18 days. Also see combination Ili and IIx. 
Fermentation of Sugars (Dextrose, Lactose, Saccharose). None noted. 
Proteolysis. 

Gelatin liquefied. 

Biochemical tests. 


Indol, hydrogen sulphide and ammonia, negative. Nitrates not reduced. 


Chromogenesis. 
No pigment. 
IIj. 
Morphology. Bacillus. 
Size—average diameter, .4 microns; average length, .8 microns. 
Motility—motile. 
Staining—stains readily. 
Gelatin Colony. 
Round, grumose. 
Gelatin Stab. 
Filiform, becoming infundibuliform. 
Inclined Agar. 
Dull, opaque. 
Bouillon. 
Potato. 
Moist, abundant growth. 
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Milk. 

Smooth acid curd. See combination IIj and IIx. 
Fermentation of Sugars (Dextrose, Lactose, Saccharose). Dextrose fermented. 
Proteolysis. 

Gelatin liquefied. Casein, no action noted. 

Biochemical tests. 

Indol produced. Nitrates reduced. Hydrogen sulphide, and ammonia, negative. 
Chromogenesis. 

No pigment. 

Tk. 
Morphology. Micrococcus. 

Size—average diameter, .S microns. 

Motility—no motion. 

Staining—stains readily. 

Gelatin Colony. 

Round, grumose. 
Gelatin Stab. 

Filiform, becoming crateriform. 
Inclined Agar. 

Glistening, opaque. 
Bouillon. 

Turbid, with sediment. 
Potato. 

Abundant, dry growth. 
Milk. 

Curded in nine days. Also see chart combination Ilk and IIx. 
Fermentation of Sugars (Dextrose, Lactose, Saccharose). Negative. 
Proteolysis. 

Gelatin liquefied. No change of casein noted. 

Biochemical tests. 

Indol, and hydrogen sulphide, negative. Nitrates not reduced. 
Chromogenesis. 

No pigment. 


libre 
Morphology. Bacillus. 

Size—average diameter, .5 microns; length, .7 to .8 microns. 

Motility—no motion. 

Staining—stains readily. 
Gelatin Colony. 

Round, finely granular. 
Gelatin Stab. 

Filiform. 
Inclined Agar. 

Glistening, opaque, creamy white. 
Bouillon. 

Turbid, becoming clear, sediment at bottom. 
Potato. 

Abundant growth. 

Milk. 

Curded, acid. See also combinations with IIx. 
Termentation of Sugars (Dextrose, Lactose, Saccharose). Negative. 
Proteolysis. 

Negative. 

Biochemical tests. 

No indol, hydrogen sulphide, or ammonia noted. Nitrates not reduced. 
Chromogenesis. 

No pigment. 


SAMPLE III. 


This sample was secured in the dairy and may be regarded as ordinary 
milk. It was placed in a sterilized flask and brought to the laboratory. 
Immediately plates were made and the acidity determined. The milk was 
then placed at a temperature of 21° C. The acidity was tested and plates 
made as indicated in the following work. 
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SAMPLE III. 


10th (SA 
~—-— 
220) 
1782 
100 
100] O 
“49) O 
| 1s] O 
1; 0 


ne 


have Relative number of different types. 
Hours Acidity. | Total number 
after | of of 
milking. samples. bacteria. 

a b c e 1 Z 
ce rarer Pyne es et ie 
OSCE ena oe eS 221,000 A 2) 1.0031 0 0 | 0 
BAS io RE CLs ies Be 1, 780,000K) Als soa LOM) KO anOnneG 

sar uicier dee oi h 19° | 3,800 ,000 0 0 0 0 0 0 
B2h ae een wth: 940%) A 202000, 0001 Oi sb.t Ol Oar ap 
| | | 
Bie he: | 43° |1,633,000,000/ 0] 0} O|-0}] oj o| 
| 
einen ee te) 8 | 63° 11,936,000 ,000 0 0 0 0 0 0 | 
7 a eae al 72° 854,000,000 | 0} 0 | iN) Pes. bts 0 [ook 


COMBINATION IIIa ANpD IIIx. 


Dilutions employed for inoculating milk flasks. 


Culture sililg aoe ee 1 : 10,000 
Culture IlIx......... 1 : 1,000,000 
Number of bacteria, IIIa, introduced into milk flask IIIa = 115. 


Number of bacteria, IIIx, introduced into milk flask IIIx = 2,240. 
Number of bacteria, IIIa and ITIx, introduced into milk flask Illa + IlIx = 115 + 


23240 == 2355. 
Changes in milk flasks apparent to eye. 
Milk flask cultures prepared Wednesday, 10 a. m. 
6 hours after inoculation, Wednesday, 4 p. m. 
IIIa—no change. 
IIa + IIIx—no change. 
IIIx—no change. 
22 hours after inoculation, Thursday, 8 a. m. 
IIIa—no change. 
Ia + IIx—litmus lighter. 
IIIx—no change. 
54 hours after inoculation, Friday, 4 p. m. 
IIla—no change. 
IIa + IIIx—litmus nearly reduced. 
IIix—litmus slightly reduced. 
70 hours after inoculation, Saturday, 8 a, m. 
ITJa—no change. 
Illa + IIx—firm curd. 
Iitx—firm curd. 


Acid developed during changes. 


Time after inoculation. 0 hrs. 6 hrs. 22) hres, 
Cohltire la... es... Loo 16° 16° 
Culture IIIa -+- IIx... 16° G2 VG? 
Guiliuire slic? evs 16° GS ANF 


Bacterial Counts. 
In 54 hours. 
Culture I1Ta—157,000,000. 
Culture IIIa +- ILIx—857,000,000. 
Culture ITTx—194,000,000. 


COMBINATION IIIb ANp IIIx. 


54 hrs. 


16° 


Dilutions employed for inoculating milk flasks. 


vulture TLIbA, 28h. 1 : 10,000 
Cultire hic. een ee 1 : 1,000,000 


Number of bacteria, IIb, introduced into milk flask IIb 
Number of bacteria, IIx, introduced into milk flask IIIx 


Ie ee 

, 0 

| 0 
0 
0 0 
0} 119 
0 |1939 
0 | 854 


70 hrs. 
16° 


Number of bacteria, IIIb and IIIx, introduced into milk flasks TIlb -— Iikx = 7670, 


+ 2,660 = 10,330. 
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Changes in milk flasks apparent to eye. 
Milk flask cultures prepared Thursday, 9 a. m. 
8 hours after inoculation, Thursday, 5 p. m. 
IlIb—no change. 
ib + IIIx—no change. 
IIIx—no change. 
23 hours after inoculation, Friday, 8 a. m. 
IlIb—no change. 
Titb + IlIx—no change. 
IIIx—no change. 
31 hours after inoculation, Friday, 4 p. m. 
1IIb—no change. 
IIb + IIIx—no change. 
IiIx—no change. 
47 hours after inoculation, Saturday, 8 a. m. 
IiIb—no change. 
Ib + IIx—titmus slightly reduced. 
IlIx—no change. 
59 hours after inoculation, Saturday 8 p. m. 
I1Ib—no change. 
Ib + IIIx—soft curd. 
IlIx—no change. 


Acid developed during changes. 


Time after inoculation, Ov hrs) 8 shrst 923) hrss 3) hrs) 47 hrs. 59ers: 
Cuiltureslilbees race. + 14° 1a Tabs 14° 14° 1A 
Culture Iltb + TDEx..... ae 14° ibe 14° Wie GAS 
Pulte villi eaten cee 14° lave 152 15° 18° 202 


Bacterial Counts. 
In 59 hours. 
Culture I1Ib—208,000,000. 
Culture IIIb + I[Ix—2,500,000,000. 
Culture IIIx—222,000,000. 


COMBINATION IIIc ANp IIIx. 


Dilutions employed for inoculating milk flasks. 


Cultures Tllieoee. ane. 1 : 10,000 
Guilture\ Ubi =. 1 : 1,000,000 


Number of bacteria, IIc, introduced into milk flask Ile — 55,800. 
Number of bacteria, IIx, introduced into milk flask IIx — 2,030. 
Number of bacteria, IIe + IIIx, introduced into milk flask IIe + IIx = 55,800 
+ 2,030 — 57,830. 
Changes in milk flasks apparent to eye. 
Milk flask cultures prepared Thursday, 10 a. m. 
7 hours after inoculation, Thursday, 5 p. m. 
I1le—no change. 
IIIe + IIIx—no change. 
IlIx—no change. 
22 hours after inoculation, Friday, 8 a. m. 
IITe—no change. 
lle + IlIx—no change. 
IIIx—no change. 
29 hours after inoculation, Friday, 3 p. m. 
IIIc—no change. 
Ie + IlTx—litmus slightly reduced. 
IIlIx—no change. 
454 hours after inoculation, Saturday, 7:30 a. m. 
IIIe—no change. 
Ie + IIx—firm curd. 
IIIx—soft curd. 


Acid developed changes. 


Time after inoculation. 0 hrs. 7 hrs. 22 hrs. 3l hrs. 454 hrs. 
CulbimerDElegy vase sc. ot 14° 14° TDS 16° 16° 
Culture IIIc + IIIx.. .. 14° 14° 15> 18° ae 


Cultuine: Ube ss eae 14° 14° ilfsye 18° 61° 
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Bacterial Counts. 
In 31 hours. 
Culture I1[e—82,30300,000. In 24 hour . ~ 
Culture IIIe + IIIx—312,000,000. 
Culture ITIx—116,000,000. 


COMBINATION IITe ANp IIIx. 
Dilutions employed for inoculating milk flasks. 


Cultures Riles ee ane sO O00 
Culturewilibe iy oe 1 : 1,000,000 
Number of bacteria, Ile, introduced into milk flask IIe — 8,810. 
Number of bacteria, IlIx, introduced into milk flask IIIx — 2,410. 


Number of bacteria, Ile and IIx, introduced into milk flask [lle + IIIx = 8,810 
ee AN) = hl 220 
Changes in milk flasks apparent to eye. 
Milk flask cultures prepared Monday, 9 a. m. 
8 hours after moculation, Monday, 5 p. m. 
I1le—no change. 
IiJe + IIIx—no change. 
IIIx—no change. 
24 hours after inoculation, Tuesday, 9 a. m. 
IIle—no change. 
Ille + IlIx—no change. 
IIIx—no change. 
3l hours after inoculation, Tuesday, 4 p. m. 
IIle—no change. 
Ile + IiIx—no change. 
IIIx—no change. 
47 hours after moculation, Wednesday, 8 a. m. 
II1le—no change. 
IIe + IIIx—litmus reduced; loppering. 
IIIx—slightly loppered. 
71 hours after inoculation, Thursday, 8 a. m. 
Ille—no change. 
Ile + ItIx—loppered. 
I1Ix—loppered. 
Acid developed during changes. 


‘Time after inoculation. Q hrs. 8 hrs. 24 hrs. 31 hrs. 47 hrs. 71 hrs: 
Cultures Dilese S26 ten 19° 19° ise 19° Ae se 
Culttire liter = Sli 19° 192 19° 19° 56° 87° 
Culture Tix See 19° 19° 19° 19° 61° 98° 


Bacterial Counts. 
In 47 hours. 
Culture I1Te—1,030,000 (24 hour count). 
Culture II[le + IIIx—2,230,000,000. 
Culture Il fx—2,410,000,000. 


COMBINATION IIIf ANnp IIIx. 
Dilutions employed for inoculating milk flasks. 


Culture sulle nace 1 : 10,000 
Cultire: Mller oe 1 : 1,000,000 


Number of bacteria, ILlIf, introduced into milk flask IIIf = 160,000. 
Number of bacteria, IIx, introduced into milk flask IIIx = 18. 
Number of bacteria, IIIf and IIIx, introduced into milk flask IIIf + IIIx = 160,000 
+ 18 = 160,018. 
Changes in milk flasks apparent to eye. 
Milk flask cultures prepared Monday, 9 a. m. 
7 hours after inoculation, Monday, 4 p. m. 
IlIf—no change. 
IIIf + IIx—no change. 
IIlIx—no change. 
24 hours after inoculation, Tuesday, 9 a. m. 
IlIf—no change. 
Iilf + IIIx—no change. 
IlIx—no change. 
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31 hours after inoculation, Tuesday, 4 p. m. 
Illf—no change. 
Illf + Illx—no change. 
IlIx—litmus slightly reduced. 

48 hours after inoculation, Wednesday, 9 a. m. 
IlIf—litmus changing to red. 
Illf + IlIx—litmus reduced. 
IIIx—litmus becoming red. 

53 hours after inoculation, Wednesday, 2 p. m. 
Iilf—litmus red. 
IIIf + IlIx—soft curd. 
IIIx—soft curd. 


Acid developed during changes. 
Time after inoculation. 
Galtnre subs yen tis ee 


0 hrs. 7 hrs. 24 hrs. 31 brs. 48 hrs. 53 hrs. 
4° 1c 14° AES, 44° 44° 


Gulfire EL = Tiss ates 14° 14° Lire 26° 45° 61° 

Gultine Mile 2 oe8 ease 14° 14° 14° 14S 41° 69° 
Bacterial Counts. 
In 53 hours. 


Culture IIIf—2,130,000,000. 
Culture IIIf + IIIx—5,800,000,000. 
Culture IIIx—1,100,000,000. 


COMBINATION IIIg and IIIx. 


Dilutions employed for inoculating milk flasks. 


Culture’ Hilg...22. i222 by: 10000 
@ulture: Flies e 1 : 1,000,000 


Number of bacteria, IIIg, introduced into milk flask II1[g = 10,800. 

Number of bacteria, IIx, introduced into milk flask IIx — 2,350. 

Number of bacteria, IIIg and IIIx, introduced into milk flask HIg + IlIx = 10,800 
-+ 2,350 = 13,150. 


Changes in milk flasks apparent to eye. 
Milk flask cultures prepared Monday, 8 a. m. 

8 hours after inoculation, Monday, 4 p. m. 
IlIg—no change. 
Ilig + IlIx—no change. 
IlIx—no change. 

24 hours after inoculation, Tuesday, 8 a. m. 
IlIg—no change. 
IlIlg + IlIx—no change. 
IIIx—no change! 

33 hours after inoculation, Tuesday, 5 p. m. 
Illg—ropy. 
Illg + IlIlx—litmus reduced; ropy. 
Iilx—litmus very slightly reduced. 

474 hours after inoculation, Wednesday, 7:30 a. m. 
IlIg—litmus slightly reduced; ropy. 
Illg + IlIx—litmus reduced; slimy. 
IlIx—litmus reduced. 


Acid developed during changes. 


Time after inoculation. 0 hrs. 8 hrs. 24 hrs. 33 hrs. 474 hrs. 
Gultre lee cs 3 3 16° 16° 16° 21° 28° 
Culture IIg + IIIx... 16° 16° iS foe? 25° 61° 
Culrare Elia ase. 16° 16° 16° gS 42° 


Bacterial Counts. 
In 474 hours. 
Culture I1Ig—1,400,000,000. 
Culture Ig + IlLx—2,300,000,000. 
Culture I1Ix—1,500,000,000. 
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COMBINATION II]Ih anp IIIx. 


Dilutions employed for inoculating milk flasks. 


Culturesuulna sce ae 1 : 10,000 
Culfure sMlecses eet 1 : 1,000,000 


Number of bacteria, I[Ih, introduced into milk flask IIIh — 898. 

Number of bacteria, IIx, introduced into milk flask IIIx = 3,800. 

Number of bacteria, I1Ih + IIIx, introduced into flask milk IIIh + IIIx = 898 + 
3,800 = 4,698. 


Changes in milk flasks apparent to eye. 
Milk flask cultures prepared Monday, 8 a. m. 

9 hours after inoculation, Monday, 5 p. m. 
I1Ih—unchanged. 
Ith + IIx—unchanged. 
IIIx—unchanged. 

24 hours after inoculation, Tuesday, 8 a. m. 
I11h—unchanged. 
WIth + IIx—unchanged. 
IIIx—unchanged. 

33 hours after inoculation, Tuesday, 5 p. m. 
I1Ih—litmus very slightly reduced. 
Ith + IlIx—litmus very slightly reduced. 
IIlIx—no change. 

48 hours after inoculation, Wednesday, 8 a. m. 
IJth—litmus slightly reduced. 
Ith + IiIx—litmus slightly reddened. 
IJIx—litmus slightly reddened. 

54 hours after inoculation, Wednesday, 2 p. m. 
IIh—litmus slightly reduced. 
Ih + I x—litmus wholly reduced. 
IIIx—red; loppering. 


Acid developed during changes. 


Time after inoculation. O hrs. 9 hrs. 24 hrs. 33 hrs: 48 hrs. 54 hrs. 
Culture Wilh sae 5 iy UG Alaye 1) eb 
Culture 1IIh + IIIx..... 15) 52 iNay The 26° BY 
Culture sli see V5° 1 152 P5e 345) = Hee 


Bacterial Counts. 
In 54 hours. 
Culture I1[h—127,000,000. 
Culture Ih + IIIx—1,300,000,000. 
Culture ITIx—1,700,000,000. 


COMBINATION IIIi and IIIx. 


Dilutions employed for inoculating milk flasks. 
Culture gullies se 1 : 10,000 
Culture illic seeee,. 1 : 1,000,000 


Number of bacteria, I1Ji, introduced into milk flask Illi == 134. 
Number of bacteria, IIx, introduced into milk flask IIIx = 3,070. 
Number of bacteria, IITi and IIIx, introduced into milk flask Ili + IIx = 134 + 
3,070 = 3,204. 
Changes in milk flasks apparent to eye. . 
Milk flask culture prepared, Monday, 8 a. m. 
9 hours after moculation, Monday, 5 p. m. 
I1li—unchanged. 
Titi + I1x—unchanged. 
IIIx—unchanged. 
24 hours after inoculation, Tuesday, 8 a. m. 
I1i—unchanged. 
Jiji + IlIx—unchanged. 
IIIx—unchanged. 
33 hours after inoculation, Tuesday, 5 p. m. 
I1Ji—unchanged. 
Ili + IiIx—tlitmus slightly reduced. 
I1Ix—unchanged. 
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48 hours after inoculation, Wednesday, 8 a. m. 
I1i—unchanged. 
Illi + IlIx—soft curd. 
IIIx—loppering. 
Acid developed during changes. 
Time after inoculation. O hrs. 9 hrs. 24 hrs. 33. hrs. 48 hrs. 
Calturesln a ee 2. 52 i 2 Gye 15S 
Culture IlJi + IIIx... Gi 152 16° 19° 64° 
Culture IlIx. ils 15S Ge 19° RS 
Bacterial Counts. 
In 48 hours. 


Culture I1li—17,100,000. 
Culture Ili + IlIx—2,250,000,000. 
Culture II Ix—1,070,000,000. 


COMBINATION IITj aNnp IIIx. 


Dilutions employed for inoculating milk flasks. 


Culhune Tb vans A 1 : 10,000 
Calture wie. 2 335 4. 1 : 1,000,000 


Number of bacteria, IIIj, introduced into milk flask IIIj — 420. 
Number of bacteria, IIx, introduced into milk flask IIx — 2,110. 
Number of bacteria, IIIj and IIIx, introduced into milk flask IIIj + IIx = 420 + 
2,110 = 2,530. 
Changes in milk flasks apparent to eye. 
Milk flask cultures prepared Monday, 8 a. m. 
9 hours after inoculation, Monday, 5 p. m. 
I11j—unchanged. 
JIIj + UIx—unchanged. 
I1Ix—unchanged. 
24 hours after inoculation, Tuesday, 8 a. m. 
111j—unchanged. 
Tj + I1x—unchanged. 
IIIx—unchanged. 
33 hours after inoculation, Tuesday, 5 p. m. 
II1j—litmus slightly reduced. 
IITj + IlIx—litmus reduced. 
IIIx—no change. 
48 hours after inoculation, Wednesday, 8 a. m. 
I1Tj—litmus reduced. 
JITj + IlIx—litmus reduced. 
IIIx—no change. 
57 hours after inoculation, Wednesday 5 p. m. 
IiIj—litmus reddened. 
IIIj + IlIx—litmus reduced; on point of curdling. 
IlIx—no change. 


TOM ee eee QO hrs. 9 hrs. 24 hrs. 33 brs. 38 hrs. 57 hrs.~- 72 hrs. 
Culture ITIj..... PATS PA Be PAU PAs 26° 30° 55° 
Culture IITj + 

10 cat SOR eyelets ytd PAL PAS De 26° 262 43° 63° 
Culture IIIx.... 2 PAS) 24° 235° PAM DAS Pie: 


Bacterial Counts. 
In 57 hours. 
Culture IIIj—346,000,000. 
Culture IITj + IfIx—1,910,000,000. 
Culture IIIx—171,000,000. 


COMBINATION IIIk ANp IIIx. 
Dilutions employed for inoculating milk flasks. 
Colture Te ij. rcnk. 2 1 : 10,000 
Gultuee: TE «se ci0es 1 : 1,000,000 


Number of bacteria, IIIk, introduced into milk flask IIIk = 78,800. 

Number of bacteria, IIIx, introduced into milk flask IIx = 2,310. 

Number Sh ieee IlIk and IILx, introduced into milk flask II1Ik + IIIx = 78,800 
+ 2.310 = 81.110. 
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Changes in milk flasks apparent to eye. 
Milk flask cultures prepared Wednesday, 4 p. m. 
16 hours after inoculation, Thursday, 8 a. m. 
IlIk—no change. 
Iitk + IlIx—no change. 
IIIx—no change. 
25 hours after inoculation, Thursday, 5 p. m. 
IIiIk—no change. 
IiIk + IlIx—no change. 
IIIx—no change. 
40 hours after inoculation, Friday, 8 a. m. 
IiIk—litmus slightly reduced. 
Tk + IIIx—soft curd. 
IiIx—soft curd. 


Acid developed during changes. 


Time after inoculation. O hrs. 16 hrs 25 hrs. 40 hrs 
Gualtiume We vie. Ske) cig castes iene 18° 18° 18° 930 
Pulte se pete OM Tee erie noes esa a 18° 18° 18° 64° 
Culture Tix... .: SA ee enh oP aeons 18° il7ee 17° 570° 
Bacterial Counts. 
In 40 hours. 
Culture I1I1k—187,000,000. 
Culture IIIk + IIIx—2,270,000,000. 
Culture I[Ix—2,280,000,000. 
a a 
No. bacteria | No. bacteria Acidity? 
Culture. introduced when when Culture appearance 
in culture. 4 changed.3 |changed. when changed. 
NG Ee ates un cach Rc RCIr eS 115 157,000 ,000 16° no change. 
TRO hws Se) MOG lee se ee eae 2,355 857 ,000 ,000 37° litmus nearly reduced. 
DPSGH Nite cncae nacre eee 2,240 194,000 ,000 21> litmus slightly reduced. 
DED Ae ss eeaiore Senco tora meen 660. 298 ,000 ,000 14° no change. 
115 0 or ES &l hl bee gt teen ion arta 10,330 |2,500,000,000 Tike soft curd. 
1 Ct Be SS ee Cee Sonn Se pte 2,669 222,000,000 20° no change. 
Meee eee mee ea | 55,800 | 82,300,000d/ 16°b | no change. c 
JIB) eine 5 Wt a a 57 ,830 312,000 ,000a ee firm curd. 
IIIx. 2,030 116,000 ,000 612 soft curd. 
GRO rire arenes Rien tena 8,810 1,030,000 eA no change. 
1G Ae Yetce Saat 8 bate coe ene arene 11,229 |2,230,000,000 56° litmus reduced; loppering. 
DDE Ges toh oe oes 2,410 |2,410,000,000 61° slightly loppering. 
LEU ae aster mice eae a 169,000 |2,130,000,000 44° litmus red. 
1h Gn NO is eS pier se gers 160,018 |5,800,000 ,000 612 soft curd. 
TD TEs 2 oe ay tae oe ay 18 |1,100,000,000 69° soft curd. 
TMT heros mics eRe Sey asta ley esd aie 10,800 |1,400,000 ,000 28° litmus slightly reduced; ropy. 
(GEL Fe) BY Bee A coe ee aS 13,150 |2,300,000 ,000 61° litmus reduced; slimy. 
BIER ace sass weet felted coe | 2,350 |1,500,000,000 42° litmus reduced. 
MUO ei sen tet oe Petocsete ae eters 898 127 ,000 ,000 14° litmus slightly reduced. 
LAY) is) 0 Bs eee yea ty te 4,698 |1,300,000,000 37° | litmus wholly reduced. 
TATU St hen la tvete tan vous ic Moiese 3,809 |1,700,000 ,000 529 red; loppering. 
INDE Ss acon ccc ai anes pcdeners mares 134 17,100,000 15° unchanged. 
LOVE Gg Se ol CO boop ce cee 3,204 |2,250,000,000 64° soft curd, 
LLL Boe Re ei eer at Se ety 3,070 |1,070,000,000 joo loppering. 
WU Sec isien ce eee ai 420 346 ,000 ,000 30° litmus appearing red. 
1A ct AS Ih 8 ees Seep 2,539 |1,910,000,000 43° litmus reduced; point of eurd. 
TUTE fa ccc eit ce aveiaremnorane 2,110 171 ,000 ,000 Pai lsd no change. 
Tce Se yeratsehecomt ents coron aed 78,890 187,000 ,000 Zor litmus silghtly reduced. 
1G 13 0) See 8) WO). Gaps oe ee tr oe 81,110 |2,270,000,000 64°- soft curd. 
PDK sage isiaious eaiete ook caw Ne 2,310 |2,280,000,000 | bis. soft curd. 
a 3 t Bu 2 pie 
(a, in 31 hrs.) (b, in 454 hrs.) (ec, in 45} hrs.) (d, in 24 hrs.), instead of 47 hrs. 


Constant letter representing the lactic micro-organisms. 
*Variable letters, a, b, c, ete., the associate micro-organisms. : 
8Counts and acidities made at the same time unless otherwise designated. 


4The column\indicating the number of bacteria introduced refers to the total number introduced 


into the flask containing 100 c. em. of milk. 
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MICRO-ORGANISMS IN SAMPLE III. 


IITa. 
Morphology. Bacillus. 

Size—average diameter, .8 microns; length, 1.6 microns to 2.4 microns. 

Motility—non-motile. 

Staining—stains readily. 

Gelatin Colony. 

Round; border smooth and entire, pulvinate. 
Gelatin Stab. 

Filiform. 

Agar. 

Glistening, opaque. 
Bouillon. 

Turbid, with sediment. 
Potato. 

Black. 

Milk. 

Digested somewhat (?) See also combination Ila and IIIx. 
Fermentation of Sugars (Dextrose, Lactose, Saccharose). None noted. 
Proteolysis. 

Gelatin is not liquefied. 

Biochemical tests. 

No indol, hydrogen sulphide, or ammonia. Nitrates are not reduced. 
Chromogenesis. 

No pigment. 


IIb. 
Morphology. Bacillus. 

Size—average diameter, 1 micron; length, 1.2 microns to 2 microns. 

Motility—motile. 

Staining—stains readily. 

Gelatin Colony. 

Filamentous and floccose. 
Gelatin Stab. 

Filiform. 

Agar. 

Glistening, opaque, rugose. 
Bouillon. 

Turbid with sediment. 

Milk. 
Loppered somewhat. See also chart combination IIb and IIIx. 
Fermentation of Sugars (Dextrose, Lactose, Saccharose). None noted. 
Proteolysis. 
Gelatin not liquefied. 
Biochemical tests. / 

No indol, hydrogen sulphide, or ammonia. Nitrates not reduced. 
Chromogenesis. 

No pigment. 

IIe. 
- Morphology. Bacillus. 

Size—average diameter, .5 microns; length, 1 micron to 1.6 microns.  ~ 

Motility—motile. 

Staining—stains readily. 
xelatin Colony. 

Round, coarsely granular, undulate. 

Gelatin Stab. 

Filiform, becoming stratiform. 
Agar. 

Glistening, opalescent. 

Bouillon. 

Turbid with sediment and scum. 
Milk. 

Seems to lopper and digest somewhat. Also see chart combination IIe and IITx 
Fermentation of Sugars (Dextrose, Lactose, Saccharose). None noted. 
Proteolysis. 

Gelatin liquefied. Casein partly digested. 
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Biochemical tests. 

No indoi, or hydrogen sulphide. <A trace of ammonia. Nitrates not reduced. 
Chromogenesis. 

No pigment. 

IIlTe. 
Morphology. Bacillus. 

Size—average diameter, .8 microns; length, .96 to 1.6 microns. 

Motility—no motion. 

Staining—stains readily. 

Gelatin Colony. 

Round, smooth and entire; border pulvinate. 
Gelatin Stab. 

Filiform, growing in a thick film over surface. 

Agar. 
Glistening, opaque, raised. 
Bouillon. 
Turbid with sediment. 
Milk. 

Loppering, with some digestion. See chart combination IITe and IITx. 
Fermentation of Sugars (Dextrose, Lactose, Saccharose). No fermentation of sugars. 
Proteolysis. 

Gelatin not liquefied. 

Biochemical tests. 

Traces of indol. No hydrogen sulphide, or ammonia. Nitrates not reduced. 
Chromogenesis. 

Pigment yellow. 


To. 
Morphology. Bacillus. 
Size—average diameter, .7 microns; length, 1.2 microns to 1.6 microns. 
Motility—no motion. 
Staining—stains readily. 
Gelatin Colony. 
Raised, border entire, punctiform. 
Gelatin Stab. 
Saccate. 
Agar. 
Dull, opaque. 
Bouillon. 
Turbid, with sediment. 
Milk. 
Loppered and some digestion. Also see chart combination IIIf and IIIx. 
Fermentation of Sugars (Dextrose, Lactose, Saccharose). All fermented. 
Proteolysis. 
Gelatin liquefied. Casein digested. 
Biochemical tests. 
Indol produced. No hydrogen sulphide, or ammonia. Nitrates are reduced. 
Chromogenesis. 
No pigment. 
Illg. 
Morphology. Bacillus. 
Size—average diameter, .8 microns; length, 1 micron. 
Motility—non-motile. 
Staining—stains readily. 
Gelatin Colony. 
Round, amorphous, smooth and glistening, convex. 
Gelatin Stab. 
Filiform 
Agar. 
Glistening, opaque. 
Bouillon. 
Turbid, with sediment. 
Milk. 
Ropy and digested. See chart combination IlI[g and IIIx. 
Fermentation of Sugars (Dextrose, Lactose, Saccharose). All fermented. 
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Proteolysis. 

Gelatin not liquefied. 
Biochemical tests. 

Indol, trace. No hydrogen sulphide, or ammonia. Nitrates reduced. 
Chromogenesis. 

No pigment. 


Ith. 
Morphology. Bacillus. 
Size—average diameter, .9 microns; length, 1 to 1.8 microns. 
Motility—non-motile. 
Staining—stains readily. 
Gelatin Colony. 
Round, raised, finely granular, lightly undulate. 
Gelatin Stab. 
Filiform, tuberculate, surface rhizoid. 
Agar. = 
Glistening, opaque. 
Bouillon. 
Turbid with sediment and scum. 
Milk. 
Slimy. Also see chart combination I1Th and IIIx. 
Fermentation of Sugars (Dextrose, Lactose, Saccharose). None noted. 
Proteolysis. 
Gelatin not liquefied. No change in casein apparent. 
Biochemical tests. 
No indol, hydrogen sulphide, or ammonia. Nitrates are not reduced. 
Chromogenesis. 
No pigment. 


Illi. 
Morphology. Bacillus. 

Size—average diameter, .8 microns; length, 1 micron to 1.2 microns. 

Motility—no motion. 

Staining—stains readily. 

Gelatin Colony. 
’ Undulate, transparent. 
Gelatin Stab. 

Filiform, becoming villous and rhizoid. 
Agar. 

Glistening, opaque. 

Bouillon. 
Turbid with sediment. 
Milk. 

Loppered. Also see chart combination IIli and IIIx. 
Fermentation of Sugars (Dextrose, Lactose, Saccharose). None noted. 
Proteolysis. 

Gelatin not liquefied. Casein apparently not acted upon. 
Biochemical tests. 

No indol, hydrogen sulphide, or ammonia. Nitrates not reduced. 
Chromogenesis. 

No pigment. 

II}. 
Morphology. Bacillus. 

Size—average diameter, .4 microns; length, .6 to L micron. 

Motility—no motion. 

Staining—Readily stained. 

Gelatin Colony. 

Coarsely granular, irregular, raised. 
Gelatin Stab. 

Filiform, villous. 
vat il 

ull, opaque. 
Bouillon. x 

Turbid with sediment and scum. 
Milk. 

See chart combination IITj and IIIx, 
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Fermentation of Sugars (Dextrose, Lactose, Saccharose). None noted. 
Proteolysis. 

No liquefaction of gelatin. 
Biochemical tests. 

No indol, hydrogen sulphide, or ammonia present. Nitrates not reduced. 
Chromogenesis. 

No pigment. 

IlIk. 
Morphology. Micrococcus. 

Size—average diameter, .4 microns. 

Motility—no motion. 

Staining—stains readily. 

Gelatin Colony. 

Irregular, smooth, coarsely granular. 
Gelatin Stab. 

Crateriform, becoming saccate. 
Agar. 

Dull, opaque. 

Bouillon. 
Turbid with sediment. 
Milk. 

Loppers quickly. See chart combination IIIk and IIx. 
Fermentation of Sugars (Dextrose, Lactose, Saccharose). None noted. 
Proteolysis. 

Liquefaction of gelatin. Casein not determined. 
Biochemical tests. 

Indol present. No hydrogen sulphide, or ammonia. Nitrates reduced. 
Chromogenesis. 

Orange. 

IIIx. 
Morphology. Bacillus. 

Size—average diameter, .6 microns; length, 1 micron. 

Motility—no motion. 

Staining—readily stained. 

Gelatin Colony. 

Slightly raised, reticulate, opalescent. 
Gelatin Stab. 

Filiform. 
Agar. 

Dull, opalescent. 
Bouillon. 

Turbid with sediment. 
Milk. 

Firm curd. Also see chart combination with IIIx. 
Fermentation of Sugars (Dextrose, Lactose, Saccharose). None. 
Proteolysis. 

None. 

Biochemical tests. 

No indol. No hydrogen sulphide, or ammonia. Nitrates not reduced. 
Chromogenesis. 

No pigment. 


SAMPLE IV. 
The milk for this sample was obtained from a dairy in the neighborhood. 
The milk was fresh morning’s milk, was brought to the laboratory, plated, 


and the acidity tested at 8:00 o’clock a. m. 
The milk was handled in the same manner as the other samples. 
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SAMPLE IV. 
<i ares aN eae A Bie Ad Nec wl a 
| Relative number of different types.* 
Hours Acidity | Total number 
after of of | — 
milking. sample. bacteria. ; 
a| bjc| dje|f| g) hy) i} j} kj) 1l}m| nj oj pj q| x 
Ogee kee ue With: 15° 22,000 | 0} 6} 0} 0} O| O| O} O| O 0] 0} 0; 0} 0 of =O 
NE ee eae ean race 15° 58,000 | 0} 0) O| 0} 0; O| 0} O| O 0| 0} 0; O] OF O} O| OO 
Dee AS Sone UES 15° 188,000 | 0 0; 0| 0| Oo of o| o| of Of of o| of of oc} Oo 
. | - | | | | | { 
A i a eae eee pee lea | 2,090,000 | 0| 0) 0} O| O| O| O} O| O} O} O| Oj O} GO} CG} O} O 0 
| | 
SEY Se aie aE No oa | 44° | 24,300,000 | 0| 0} 0} 0} 0} 0} O} 0} OF OF Oj Oj O| OF Of GO| OF OO 
ice ae Seong eae | 16° | 478,000,000 | 0| 0! 0| | 0} 0} 0} 0| O| 0} 0} O} O} Of O| O 0 
Teer NY Se ts: | 20° | 789,000,000 ! 0| 01 0} 0! 0} | of o| 0 Oo} 0} ol Oo} ol 0} 0 0 
eS ae ae | 34° | 914,000,000 | 0/69) 0| ©} 0} 0} 0! 0} 0] 0} © ©} Oj60| 0} 0} 0} 670 
De SALE A Bs Aten teaches 63: 960,000,000 | 0} 9} 0} 0} O} O} O} O} OF O} O; OF 0/45) BO} O, O} 362 
| | 
NGS eee (A ace rere is 77° |2,000,000,000 | 0} 7| 0} 0} O} O} O} O} O} O} OF} OF O} O| CO} O} 0/1154 
{ } | | 


feo serious attempt was made to differentiate the types of bacteria in this sample until the 
SOth hour. 


COMBINATION IVb AND IVx. 


Dilutions employed for inoculating milk flasks. 


CuliuresiVibes sees 1 : 10,000 

Cultures Vee osc 1 : 100,000,000 
Number of bacteria, IVb, introduced into milk flask [IVb — 114,000. 
Number of bacteria, IVx, introduced into milk flask IVx — 23. 


Number of bacteria, IVb and IVx, introduced into milk flask IVb + IVx —= 114,000 
2a ——) MIAO 23° 


Changes in milk flasks apparent to eye. 
Milk flask cultures prepared Monday 9 a. m. 

7 hours after inoculation, Monday, 4 p. m. 
IVb—unchanged. z 
IVb + IVx—unchanged. 

TVx—unchanged. 

24 hours after inoculation, Tuesday, 9 a. m. 
IVb—unchanged. 

IVb + IVx—unchanged. 
IVx—unchanged. 

31 hours after inoculation, Tuesday, 4 p. m. 
JVb—litmus slightly reduced. 

IVb + IVx—litmus nearly wholly reduced. 
TVx—unchanged. 

48 hours after inoculation, Wednesday, 9 a. m. 
IVb—no further change. 

IVb + IVx—litmus wholly reduced. 
IVx—litmus pink. 

55 hours after inoculation, Wednesday, 4 p. m. 
IVb—no further change. 

IVb + IVx—litmus reddened somewhat. 
IVx—loppering. 


Acid developed during changes. 


Time after inoculation. O hrs. 7 brs, 24 hrs. 31 hrs: 48 hrs.” 55 hrs. 
CulturesiVibe ewes eo: 14° 14° 14° Mirek Lip 15° 
Culture IVb + IVx...... 14° 14° 14° IA PP. (led 36° 
Culture SVR sen, css 14° 14° 14° 14° 28° 50° 


43 


338 STATE BOARD OF AGRICULTURE. 


Bacterial Counts. 
In 55 hours. 
Culture IVb—479,000,000. 
Culture IVb + IVx—989,000,000. 
Culture IVx—1,460,000,000. 


COMBINATION IVe AND IVx. 
Dilutions employed for inoculating milk flasks. 


Culture Vie. 5-2-1. 320000 
Gullfure Wi Vexee eee ore 1 : 1,000,000 
Number of bacteria, 1[Ve, introduced into milk flask IVe =No record. 
Number of bacteria, IVx, introduced into milk flask IVx — No record. 


Number of bacteria, [Vc and IVx, introduced into milk flask I1Ve + IVx = No 
record. 
Changes in milk flasks apparent to eye. 
Milk flask cultures prepared Thursday, 8 a. m. 
9 hours after inoculation, Thursday, 5 p. m. 
1Ve—no change. 
1Ve + IVx—no change. 
1Vx—no change. 
24 hours after inoculation, Friday, 8 a. m. 
1Ve—no change, 
IVe + IVx—no change. 
IVx—no change. 
33 hours after inoculation, Friday, 5 p. m. 
IVc—no change. 
IVc + IVx—litmus almost wholly reduced. 
IVx—litmus slightly reduced. 
48 hours after inoculation, Saturday, 8 a. m. 
IVc—no change. 
IVe + IVx—litmus almost wholly reduced. 
IVx—litmus becoming red. 
57 hours after inoculation, Saturday, 5 p. m. 
IVc—litmus slightly reduced. 
IVe + IVx—litmus becoming red. 
1Vx—litmus reddened. 


Acid developed during changes. 


Time after inoculation. O hrs. 9 hrs. 24 hrs. 33 hrs. 48 hrs. 57 hrs. 
Cl uTe wLWIGseeists ee are 19° Oe ee 18° eile Sie 
Julture 1Ve + IVx..... 192 miles INS 22? PAT 43° 
C@ylture Vase... .). 2oe:. 19° pile PAS) ie Dilees 44° 


Bacterial Counts. 
In 57 hours. 
Culture IVc—5,040,000,000. 
Culture [Ve + IVx—3,780,000,000. 
Culture IVx—1,500,000,000. 


COMBINATION IVd anv IVx. 
Dilutions employed for inoculating milk flasks. 


Cultures DV distr ncnee 1 : 10,000 

Onilgure TV ks shee sk 1 : 1,000,000 
Number of bacteria, 1Vd, introduced into milk flask IVd == 13,700. 
Number of bacteria, [Vx, introduced into milk flask I1Vx == 1,430. 


Number of bacteria, 1Vd and IVx, introduced into milk flask IVd + IVx = 13,700 
+ 1,480 = 15,130. 
Changes in milk flasks apparent to eye. 
Milk flask cultures prepared Monday, 8 a. m. 
9 hours after inoculation, Monday, 5 p. m. 
IVd—no change. 
IVd + IVx—no change. 
IVx—no change. 
24 hours after inoculation, Tuesday, 8 a m. 
IVd—no change. 
IVd + IVx—no change. 
IVx—no change. 
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32 hours after inoculation, Tuesday, 4 p. m. 
IVd—no change. 
IVd + IVx—no change. 
IVx—no change. 

48 hours after inoculation, Wednesday, 8 a. m. 
IVd—no change. 
IVd + IVx—no change. 
IVx—slight reduction of litmus. 

72 hours after inoculation, Thursday, 8 a. m. 
IVd—no change. 
IVd + IVx—no change. 
IVx—litmus reddened. 


Acid developed during changes. 


ime after inoculation. ors. 9 hrs. 24 hrs. 32 hrs. 48 hrs. 72 hrs. 
at ft lat 0 | 9 ] 24 | 32) Ih 1S ] 21a 
Cultures UVGis oa oe ens DBS DpHS DBAS 22,2 24° 24 ° 
Culture IVd-+ IVx..... DO Sein De 24° Do Die 26° 
Wultiure lV a oieccree 228 pte 25° 24° Se 38° 
Bacterial Counts. 
Destroyed. 


COMBINATION IVe anp IVx., 
Dilutions employed for inoculating milk flasks. 


Cultnre IMGs: 2 3.45 1 : 10,000 
Guliime IV xis. See ./ 1 : 1,000,000 


Number of bacteria, [Ve, introduced into milk flask [Ve = 1. 
Number of bacteria, IVx, introduced into milk flask [Vx = 375. 
peer of bacteria, 1Ve and IVx, introduced into milk flask IVe + IVx = 1 + 375 
== 376. 
Changes in milk flasks apparent to eye. 
Milk flask cultures prepared Wednesday, 10 a. m. 
7 hours after inoculation, Wednesday, 5 p. m. 
IVe—no change. 
IVe + IVx—no change. 
IVx—no change. 
24 hours after inoculation, Thursday, 10 a. m. 
IVe—no change. 
IVe + IVx—no change. 
IVx—no change. 
31 hours after inoculation, Thursday, 5 p. m. 
IVe—no change. 
IVe + IVx—no change. 
IVx—no change. 
49 hours after inoculation, Friday, 11 a. m. 
IVe—no change. 
IVe + IVx—loppered. 
IVx—litmus changed. 


Acid developed during changes. 


Time after inoculation. O hrs. 7 hrs. 24 hrs. 31 hrs. 49 hrs. 
Culture diViels 4 es): 1S 18° iffee! 18° 34° 
Culture [Ve + IVx... 18° 18° Tse 20¢ 70° 
Cultures Vax oe ee 18° 182 18° 20° 49° 


Bacterial Counts. 
In 49 hours. 
Culture IVe—1,070,000,000. 
Culture I1Ve + IVx—2,000,000,000. 
Culture [TVx—114,000,000. 
COMBINATION IVf AND IVx. 
Dilutions employed for inoculating milk flasks. 
Gulltire PUVA. evs es «ss 1 : 1,000,000 
Culture TVE. he. 1 : 1,000,000 
Number of bacteria, IVf, introduced into milk flask IVf — 1,680. 
Number of bacteria, [Vx, introduced into milk flask IVx == 450. 
ele ot bacteria, IVf and IVx, introduced into milk flask IVf + IVx == 1,680 + 
450 = 2,130. 
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Changes in milk flasks apparent to eye. 
Milk flask cultures prepared Monday, 7:30 a. m. 
94 hours after inoculation, Monday, 5 p. m. 
IVf—no change. 
IVf + IVx—no change. 
IVx—no change. 
244 hours after inoculation, Tuesday, 8 a. m. 
IVf—no change. 
IVf + IVx—no change. 
IVx—no change. 
324 hours after inoculation, Tuesday, 4 p. m. 
IVf—iitmus slightly reduced. 
IVf + IVx—litmus slightly reduced. 
IVx—no change. 
493 hours after inoculation, Wednesday, 9 a. m. 
TVf—litmus reddened. 
IVf + IVx—litmus reddened and milk loppered. 
TVx—litmus slightly reduced. 


Acid developed during changes. 


Time after inoculation. 0 hrs. ~ 94 hrs. 244 hrs. 324 hrs. 494 hrs. 
Culture TE Vie ceenae 18° 18° 18° Pile 49° 
Culture IVf + IVx.... 18° 18° 20° 29° aie 
Cultures seers er i Ibe 18° 18° Oe Zoe 


Bacterial Counts. 
In 324 hours. 
Culture IVf—368,000,000. 
Culture IVf + IVx—357,000,000. 
Culture [Vx—26,000,000. 


COMBINATION [Vg AND IVx. 


Dilutions employed for inoculating milk flasks. 


Culture Vie s+ a) 3c 6s 1 : 10,000 
CulturegliVx seers 1 : 1,000,000 


Number of bacteria, 1Vg, introduced into milk flask IVg — 3,270. 
Number of bacteria, IVx, introduced into milk flask IVx — 2,300. 
Number of bacteria, [Vg and IVx, introduced into milk flask IVg + IVx = 3,270 + 
2,300 = 5,570. 
Changes in milk flasks apparent to eye. 
Milk flask cultures prepared Monday, 9 a. m. 
8 hours after inoculation, Monday, 5 p. m. 
JVg—unchanged. 
IVg + IVx—unchanged. 
TVx—unchanged. 
24 hours after inoculation, Tuesday, 9 a. m. 
TVg—unchanged. 
IVg + IVx—unchanged. 
TVx—unchanged. 
32 hours after inoculation, Tuesday, 5 p. m. 
TVg—unchanged. 
IVg + IVx—litmus mostly reduced. 
TVx—litmus slightly reduced. 
47 hours after inoculation, Wednesday, 8 a. m. 
IVg—unchanged. 
IVg + IVx—loppered. 
IVx—loppered. 


Acid developed during changes. 


Time after moculation. OP brs ei VS* hrs, 24 hrs. 32 hrs. 47 hrs. 
Cultures Vio st oie eres 18° 18° 18° 19° 18° 
Culture IVg + IVx... 18° 18° 18° PA GE 
Culture. LVxi3 eee ee 18° 18° 18° 22° 70° 
Bacterial Counts. 
In 47 hours. 


Culture IVg—1,000,000,000. 
Culture IVg + IVx—38,000,000,000. 
Culture IVx—1,000,000,000. 
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COMBINATION IVh AND IVx. 


Dilutions employed for inoculating milk flasks. 


@ulture IVh.2 =. 3. <=. 1 : 1,000,000 
Culture siVewd sok < 1 : 1,000,000 


Number of bacteria, I1Vh, introduced into. milk flask IVh — 1,520. 

Number of bacteria, IVx, introduced into milk flask IVx — 338. 

Number of bacteria, IVh and IVx, introduced into milk flask IVh + IVx = 1,520 + 
sas = 1,858. 


Changes in milk flasks apparent to eye. 
Milk flask cultures prepared Monday, 8 a. m. 

8 hours after inoculation, Monday, 4 p. m. 
IVh—no change. 
IVh + IVx—no change. 
IVx—no change. 

24 hours after inoculation, Tuesday, 8 a. m. 
IVh—no change. 
IVh + IVx—no change. 
IVx—no change. 

32 hours after inoculation, Tuesday, 4 p. m. 
IVh—no change. 
IVh + IVx—no change. 
IVx—no change. 

48 hours after inoculation, Wednesday, 8 a. m. 
IVh—no change 
IVh + IVx—litmus changing to red. 
IVx—litmus reddened. 


56 hours after inoculation, Wednesday, 4 p. m. 
IVh—no change. 
IVh + IVx—loppered. 
IVx—litmus reddened. je 
Acid developed during changes. 
Time after inoculation. 0 hrs. 8 hrs. 24 hrs. 32 hrs. 48 hrs. 56 hrs. 
CulturegiVing sh. sce 14° 14° 14° 14° ia Le 
Culture [1Vh + IVx..... 14° 11459 14° pe Doe 56° 
CulturemiWixe 3 seco fc 14° 14° 14° 52 30° 42° 
Bacterial Counts. 
In 56 hours. 


Culture IVh—723,000,000. 
Culture IVh + IVx—968,000,000. 
Culture IVx—604,000,000. 


COMBINATION [Vi AND IVx. 


Dilutions employed for inoculating milk flasks. 
Cultime,, UVine egies. ore 1 : 1,000,000 
Cultures Vacs Coe 1 : 1,000,000 
Number of bacteria, IVi, introduced into milk flask [Vi = 74. 
Number. of bacteria, IVx, introduced into milk flask IVx = 1,560. 
Number of bacteria, [Vi and IVx, introduced into milk flask IVi + IVx = 74 + 1,960 
= 1,634. 
Changes in milk flasks apparent to eye. 
~ Milk flask cultures prepared Wednesday, 2 p. m. 
18 hours after inoculation, Thursday, 8 a. m. 
1Vi—unchanged. 
TVi + IVx = unchanged. 
1Vx—unchanged. 
27 hours after inoculation, Thursday, 5 p. m. 
1Vi—unchanged. 
IVi + IVx—unchanged. 
1Vx—unchanged. 
43 hours after inoculation, Friday, 9 a. m. 
1Vi—unchanged. 
IVi + IVx—loppered. 
IVx—loppered. 
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Acid developed during changes. 


Time after inoculation. O hrs. 18 hrs. 27 hrs. 43 hrs. 
Culture, EVi ee ee ee eee 18° 18° ASC 22° 
CultureEVi1 =P Viet cceeceee 18° 18° 18° 68° 
Culture Ti Vex: sent ek en ine 18° 18° 18° 60° 

Bacterial Counts. 

In 43 hours. 


Culture I[Vi—306,000,000. 
Culture [Vi + IVx—1,200,000,000. 
Culture [Vx—1,000,000,000. 


COMBINATION IVj AND IVx. 


Dilutions employed for inoculating milk flasks. 
Culture wae ae eee 1 : 1,000,000 
Caltures Veco ee 1 : 1,000,000 
Number of bacteria, IVj, introduced into milk flask IVj = 592. 
Number of bacteria, [Vx, introduced into milk flask IVx == 610. 
Number of bacteria, [Vj] and IVx, introduced into milk flask IV} + IVx == 592 + 
610 = 1,202. 


Changes in milk flasks apparent to eye. 
Milk flask cultures prepared Wednesday, 9 a. m. 
7 hours after inoculation, Wednesday, 5 p. m. 
IVj—no change. 
IVj + IVx—no change. 
IVx—no change. 
24 hours after inoculation, Thursday, 9 a. m. 
IVj—no change. 
IVj + IVx—no change. 
IVx—no change. 
31 hours after inoculation, Thursday, 5 p. m. 
IVj—no change. 
IVj + IVx—tlitmus nearly wholly reduced. 
IVx—no change. 
47 hours after inoculation, Friday, 8 a. m. 
IVj—no change. 
IVj + IVx—litmus wholly reduced. 
IVx—no change. 
524 hours after inoculation, Friday, 1:30 p.m. 
IVj—no change. 
IVj + IVx—slimy curd. 
IVx—litmus red. 


Acid developed during changes. 


Time after inoculation. Ovhrs) ~ 7 hrs. 24 hrs. “3 hrs. 47 hisseo2aaonse 
(CulGuireseh Vile eee TS iy 14° Use IES ste: 
Culture IVj + IVx...... Wy? oie IES ae 36° 44° 
ultras Vix. - oe see 1s 5 16° 15e 7S 22. 


Bacterial Counts. 
In 424 hours. 
Culture IVj—2,750,000,000. 
Culture IV] + IVx—2,350,000,000. 
Culture ITVx—211,000,000. 


COMBINATION 1Vm AND IVx. 


Dilutions employed for inoculating milk flasks. 
Culture Vinge nt... 1 10,000 
rlsuare et Vests ss 45.2 1 : 1,000,000 
Number of bacteria, 1Vm, introduced into wir flask [Vm == 74,700. 
Number of bacteria, 1Vx, introduced into milk flask IVx = 2,280, 
Number of bacteria, IVm and Vx, introduced into milk flask IVm + IVx == 74,700 
+ 2,280 = 76,980. 
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Changes in milk flasks apparent to eye. 
Milk flask cultures prepared Monday, 9 a. m. 

8 hours after inoculation, Monday, 5 p. m. 
1Vm—unchanged. 
IVm + IVx—unchanged. 
IVx—unchanged. 

24 hours after inoculation, Tuesday, 9 a. m. 
I1Vm—unchanged. 
IVm + IVx—unchanged. 
IVx—unchanged. 

32 hours after inoculation, Tuesday, 5 p. m. 
IVm—litmus slightly reddened. 
IVm + IVx—litmus slightly reddened. 
IVx—unchanged. 

48 hours after inoculation, Wednesday, 9 a. m. 
IVm—litmus reddened. 
IVm + IVx—litmus reddened. 
IVx—unchanged. 

56 hours after inoculation, Wednesday, 5 p. m. 
1Vm—litmus slightly reddened. 
IVm + IVx—loppered. 
IVx—litmus slightly reduced. 

Acid developed during changes. 


Time after inoculation. 0 hrs. 8 hrs. 24-hrs. 32 hrs. 48 hres. 
CulgurerlVimie-e ee ee 18° 18° Ze 36° 42° 
Culture 1Vm + IVx..... ify LSS 20° as AS 
GulturevlVaee scat ess USS 18° 20° 272 
Bacterial Counts. 
In 56 hours. 


Culture I1Vm—2,300,000,000. 
Culture [Vm + IVx—1,800,000,000. 
Culture 1Vx—360,000,000. 


COMBINATION [Vn AND IVx. 


Dilutions employed for inoculating milk flasks. 
Ciliurew Vineet. ako 1 : 10,000 
GiltunevlVeseqes soe 1 : 1,000,000 


Number of bacteria, [Vn, introduced into milk flask IVn 

Number of bacteria, IVx, introduced into milk flask IVx 

Number of bacteria, [Vn and IVx, introduced into milk flask 
+ 1520 = 54,120. 


Changes in milk flasks apparent to eye. 
Milk flask cultures prepared Monday, 8 a. m. 

9 hours after inoculation, Monday, 5 p. m. 
TVn—unchanged. 
IVn + IVx—unchanged. 
IVx—unchanged. 

24 hours after inoculation, Tuesday, 8 a. m. 
IVn—unchanged. 
IVn + IVx—unchanged. 
IVx—unchanged. 

33 hours after inoculation, Tuesday, 5 p. m. 
IVn—litmus slightly reddened. 
IVn + IVx—litmus reduced. 
IVx—litmus slightly reduced. 

48 hours after inoculation, Wednesday, 8 a. m. 
TVn—litmus reddened. 
IVn + IVx—loppered. 
IVx—loppered. 
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56 hrs. 
49° 
58° 
26° 


™m + IVx = 52,600 
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Acid developed during changes. 


Time after inoculation. 0 hrs. 9 hrs. 24 hrs. 33 hrs. 48 hrs. 
Cultures Vn: ce esence. 22° 25° 28° 30° 64° 
Culture [Vn + IVx... 22° 25° 28° 38° F222 
Cire waxes ee 22° Pa ee 28° a2 — 


Bacterial Counts. 
In 48 hours. 
Culture [Vn—295,000,000. 
Culture I1Vn + IVx—600,000,000. 
Culture 1Vx— 


COMBINATION IVo AND IVx. 


Dilutions employed for inoculating milk flasks. 


Culture@lVos oe. er 1 : 1,000,000 
Culture gUVsx: 2). te 1 : 1,000,000 


Number of bacteria, IVo, introduced into milk flask [Vo — 2,860. 
Number of bacteria, IVx, introduced into milk flask IVx — 3,490. 
Number of bacteria, [Vo and IVx, introduced into milk flask [Vo + IVx — 2,860 
+ 3,490 = 6,350. 
Changes in milk fiasks apparent to eye. 
Milk flask cultures prepared Wednesday, 2 p. m. 
18 hours after inoculation, Thursday, 8 a. m. 
IVo—unchanged. 
IVo + IVx—unchanged. 
IVx—unchanged. 
27 hours after inoculation, Thursday, 5 p. m. 
ITVo—unchanged. 
IVo + IVx—litmus slightly red. 
IVx—unchanged. 
42 hours after inoculation, Friday, 8 a. m. 
IVo—litmus slightly reddened. 
IVo + Vx—loppered. 
IVx—loppered. 


Acid developed during changes. 


Time after inoculation. O hrs. 16 hrs. 27 hrs. 42 hrs. 
OualtureelVose = steel eee 20° 202 202 So 
Culture siVioss= (IVE eee ere 20° 20° Doe 78° 
Gultune cee ec oe Se eins 20° 202 Fa BS 66° 


Bacterial Counts. 
In 42 hours. 
Culture I[Vo—450,000,000. 
Culture IVo + IVx—5,090,000,000. 2 
Culture IVx—1,830,000,000. 


COMBINATION IVp AND IVx. 


Dilutions employed for inoculating milk flasks. 


CulfaurerIVips.2 oso. 1 : 1,000,000 
Guilijure puVikeceue ie <2 1 : 1,000,000 


Number of bacteria, [Vp, introduced into milk flask IVp = 6. 
Number of bacteria, IVx, introduced into milk flask 1Vx — 1,800. 
Number of bacteria, IVp + IVx, introduced into milk flask IVp + IVx = 6 + 
1,800 — 1,806. 
Changes in milk flasks apparent to eye. 
Milk flask cultures prepared Monday, 8 a. m. 
9 hours after inoculation, Monday, 5 p. m. 
1Vp—unchanged. 
IVp + IVx—unchanged. 
1Vx—unchanged. 
24 hours after inoculation. Tuesday, 8 a, m. 
IVp—litmus slightly reduced. 
IVp + IVx—litmus slightly reduced. 
TVx—unchanged. 
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33 hours after inoculation, Tuesday, 5 p. m. 
IVp—litmus reddened and curded. 
IVp + IVx—litmus curded. 
IVx—litmus slightly reddened. 


Acid developed during changes. 


Time after inoculation. 0 hrs. 9 hrs. 24 hrs. 33 hrs. 
UR UEey EN eae Sarees oA Sa stile $e 192 19° 27° 58° 
Colture Vine BV. ste Os ek 19° Lge 26° 66° 
(Cinthabicewel Geeta tee Benen or Beare 19° 19° 2a 40° 


Bacterial Counts. 
In 33 hours. 
Culture IVp—1,340,000,000. 
Culture IVp + IVx—1,380,000,000. 
Culture IVx—166,000,000 at 24 hours. 


COMBINATION IVq AND IVx. 


Dilutions employed for inoculating milk flasks. 


Culture: [Vq:)0- 222 1 : 1,000,000 
Culture al Vix nos ee 60 1 : 1,000,000 


Number of bacteria, IVq, introduced into milk flask IVq = 7. 

Number of bacteria, IVx, introduced into milk flask I1Vx = 1,260. 

Number of bacteria, 1Vq and IVx, introduced into milk flask IVq + IVx 7 + 1,260 
SG bee 


Changes in milk flasks apparent to eye. 
Milk flask cultures prepared Wednesday, 8 a. m. 
9 hours after inoculation, Wednesday, 5 p. m. 
1Vq—unchanged. 
IVq + IVx—unchanged. 
IVx—unchanged. 
24 hours after inoculation, Thursday, 8 a. m. 
IVq—unchanged. 
IVq + IVx—unchanged. 
IVx—unchanged. 
33 hours after inoculation, Thursday, 5 p. m. 
IVq—litmus slightly reduced. 
IVq + IVx—litmus nearly wholly reduced. 
IVx—litmus slightly reduced. 
48 hours after inoculation, Friday, 8 a. m. 
IVq—loppered. 
IVq + IVx—loppered. 
IVx—loppered. 


Acid developed during changes. 


Time after inoculation. O hrs. 9 hrs. 24 hrs. 33. hrs. 48 hrs. 

CuliurevEViGe ene Lge 19° 21° 30° 96° 

Culture IVq +I1Vx.... 19° 19° Ze 36° 99° 

Cultures WV eee ce. 19° 19° 2c SPS 96° 
Bacterial Counts. 
In 48 hours. 


Culture I1Vq—1,670,000,000. 
Culture IVq + IVx—1,380,000,000. 
Culture IVx—1,750,000,000. 


At 
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No. bacteria‘) No. bacteria? j Acidity® ‘ 
Culture. introduced | when when Culture appearance 
in culture. | changed. changed. when changed. 
Scigiean! poe d ssl (as a ere ya tae? 
} | 
| | 
Vip cee rere Pyare ty ot avett, = | 114,000 , 479,000,000 15° | no further change. 
Vib Vite ce en eral 114,023 | 989 , 000 ,000 36° | litmus reddened somewhat. 
AVERT ROe eters eee eit 23 '1,460,000,000 50° | loppering. 
VICI Atty nie och Seabee Wee hecwensics Tetra 5,040 ,000 ,000 81° | litmus slightly reduced. 
VG VEX tinct hn val ol Gare cnet bie 3,780,000 ,000 3° litmus becoming red. 
JUN Sos" Siaie el eas aS Ris a i Re BO ae PRU RAY, 1,500,600 ,000 44° | litmus reddened. 
| 
BEDI, he aaa ee eT SOOM eet on tanhe ite ees 24° no change. 
iv Pec ERR aah cee MS TS Olle Seno ae ee BAG? no change. 
LIN, i i A oe GE adn See LAS OM hore poet ee eee 38° litmus reddened. 
INCH 0. < OO) aia REPORT ONES | 1 (1,070,000 ,000 34° no change. 
TIVCRE Tr WSC eer crt eer SH 376 |2,000,000 ,000 70° | loppered. 
EVAR eM pik ny eect | 375 114,000,000 49° | litmus changed. 
LAV ies wig A pen. Sok ee oS | 1,680 368 ,000 , 000% 49° litmus reddened. 
TONY Cee tae 2 (YG aa oh ae ate 2,130 357 ,000 ,000 572: litmus reddened. 
Texan eee eee eer tens 450 26,000,000 28° | litmus slightly reduced. 
CN ate SO hele crete Hea tas | 3,270 |1,000,000,000 18° | unchanged, 
VGA SVs ee out eee 5,570 |3,000,000 ,000 66° | loppered. 
TN ER PRD Ach ge oes sete eT | 2,300 |1,000,000,000 70° | loppered. 
LINE siete ete ea ie | 1,520 | 723,000,000 15° | no change. 
AVA te WKS ben ct eos cdo | 1,858 | 968,000,000 56° | loppered. 
LIN Ectes de dixotais Sige cs wee 338 604 ,000 ,000 42° litmus reddened, 
1) gia iy aa LN 74 | 306,000,000 | 22° | unchanged. 
NAVAG Rt SoU Sy cesny erste es | 1,634 |1,200,000 ,000 68° | loppered. 
UVEK crs acca he ne 1,560 |1,000,000 ,000 60° | loppered. 
| 
UN ABH cee ep nee a 592 |2,750,000,000 15° | no change. 
Ville MUNA stots dae erate 1,202 |2,350,000,000 44° slimy curd. 
INE-hid ol ryStoco seria bight oS Cutt oni 610 | 211,000,000 22° | litmus red, 
MIN 0 Tae etc char AEG Be AreNe 74,700 |2,300,000,000 49° | litmus slightly reddened, 
va Sep Wakes ore c's sai atejae 76,980 |1,800,000,000 58° | loppered. 
We ale aia ae ee My 08 Nears 2,280 360,000,000 26° litmus slightly reduced. 
NAVE er peeiyeecce es ase ae eee. Sele 52,600 295,000 ,000 64° litmus reddened. 
AV Oe t= EXC cy een rasan 54,120 600 ,000 ,000 iia loppered. 
LY CRIME Sa er ar Se | Nee O' | ebeunceusweteue keretate nell a cet onererenete loppered. 
LINCS ee ee aa ees eR 2,860 | 450,000,000 33° | litmus slightly reddened. 
VON = VX ae ey es 6,350 |5,090,000,000 | 7S loppered. 
JING See EROS Coon ae Re ral 3,490 |}1,830,000,000 86° loppered. 
DVD Seber Arete cre ese eo ee 6 |1,340,000 ,000 58° litmus reddened and curded. 
TN) Oras ON. eee acne Oa exe 1,806 |1,380,000 ,000 66° | litmus curded. 
WAVER hoe ateeensicte chiens aes eocrere 1,800 166 ,000 ,000 40° litmus slightly reddened. 
TIRYAGT peice een pee itn tala 7 |1,670,000,000 96° | loppered. 
IWGP a5 < 1p. econ. Sai oe 1,267 |1,380,000,000 99° | loppered. 
1MG.e 355 2) gen EP eS he eee ,260 |1,750,000,000 96° | loppered. 


*In 324 hours. 


1Gonstant letter re presents, the lactic micro- -organism. 


“Variable letters, a, 


bee metes 


the associate micro-organism. 


2Counts and acidities made at the same time unless otherwise designated. 


4The column indicating the number of bacteria introduced, refers to the total number introduced 


into the flask containing 100 c. em. of milk. 
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MICRO-ORGANISMS OF SAMPLE IV. 


IVb. 
Morphology. Bacillus. 

Size—average diameter, .7 microns; length, 1.2 to 1.6 microns. 

Motility—motile. : 

Staining—stains readily. 

Gelatin Colony. 

Round, convex, entire. 
Gelatin Stab. 

Beaded. 

Agar, 
Glistening, opalescent. 
Bouillon. 
Turbid, with sediment and seum. 
Potato. 
Moist, discolored. 
Milk. 

Litmus reduced. Also see chart combination IVb and IVx. 
Fermentation of Sugars (Dextrose, Lactose, Saecharose). None. 
Proteolysis, 

None. 

Biochemical tests. 

Indol produced. No hydrogen sulphide, or ammonia. Nitrates reduced. 
Chromogenesis. 

Yellow. 

ive: 
Morphology. Bacillus. 

Size—average diameter, .7 microns; length, .8 microns to 1.8 microns. 

Motility—not motile. 

Staining—stains readily. 

Gelatin Colony. 

Round, pulvinate, entire, granular. 
Gelatin Stab. 

Filiform. 
Agar. 

Dull, opalescent. 
Bouillon. 

Turbid with sediment. 
Potato. 

Discolored, dry and scant growth. 
Milk. 

Litmus reduced. Also see chart combination [Ve and IVx. 
Fermentation of Sugars (Dextrose, Lactose, Saccharose). None noted. 
Proteolysis. 

None. 

Biochemical test. 

No indol, or hydrogen sulphide. Ammonia present. Nitrates are reduced. 
Chromogenesis. 

No pigment. 

IVd. 
Morphology. Streptococcus. 

Size—average diameter, 1.3 microns. 

Motility—No motion. 

Staining—difficultly stained. 

Gelatin Colony. 

Round, pulvinate, entire. 
Gelatin Stab. 

‘Tuberculate. 

Agar. 

Dull, opalescent. 
Bouillon. 

Turbid, with sediment. 
Potato. 

No growth. 
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Milk. 

Firm curd. Also see chart combination [Vd and IVx. 
Fermentation of Sugars (Dextrose, Lactose, Saccharose). All positive. 
Proteolysis. 

None. 
Biochemical tests. 

Indol present. No hydrogen sulphide, or ammonia. Nitrates reduced. 
Chromogenesis. 

No pigment. 

IVe. 
Morphology. Bacillus. 

Size—average diameter, .7 microns; length 1.2 to 1.6 microns. 

Motility—motile. 

Staining—stains readily. 

Gelatin Colony. 

Round, convex, entire, reticulate. 
Gelatin Stab. 

Filiform, becoming crateriform. 
Agar. 

Glistening, opaque. 

Bouillon. 

Turbid, with scum and sediment. 
Potato. 

Moist, abundant growth. 

Milk. 


Loppered; gas production. See chart combination IVe and IVx. 
Fermentation of Sugars (Dextrose, Lactose, Saccharose). All fermented. 
Proteolysis. 

Gelatin liquefied. Casein not noted. 

Biochemical tests. 
No indol, hydrogen sulphide, or ammonia. Nitrates reduced. 
Chromogenesis. 
No pigment. 


IVE. 

Morphology. Bacillus. 

Size—average diameter, .4 microns; length, 1.2 to 1.6 microns. 

Motility—no motion. 

Staining—stains readily. 
Gelatin Colony. 

Round and undefined. 
Gelatin Stab. 

Not noted. 
Agar. : 

Glistening, opaque. 
Bouillon. 

Turbid, with scum and sediment. 
Potato. 

Moist, abundant growth. Discolored. 


Loppered; gas production. Also see chart combination IVf and IVx. 
Fermentation of Sugars (Dextrose, Lactose and Saccharose). All positive. 
Proteolysis. 

None noted. 

Biochemical tests. 

No indol, hydrogen sulphide, or ammonia. Nitrates reduced. 
Chromogenesis. — 

No pigment. 

IVg. 
Morphology. Bacillus. 

Size—average diameter, .5 microns; length, .6 to .8 microns. 

Motility—no motion. 

Staining—stains readily. 

Gelatin Colony. 
Round, entire, opalescent. 
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Gelatin Stab. 

Filiform, becoming Pbindsbwliores. 
Agar. 

Glistening, opaque. 

Bouillon. 

Turbid, with scum and sediment. 
Potato. 

Moist, discolored. 

Milk. 

Digested. Also see chart combination IVg and IVx. 
Fermentation of Sugars (Dextrose, Lactose, Saccharose). None. 
Proteolysis. 

Gelatin liquefied. Casein digested. 

Biochemical tests. 

No indol, hydrogen sulphide, or ammonia. Nitrates reduced. 
Chromogenesis. 

No pigment. 

IVh. 
Morphology. Bacillus. 

Size—average diameter, 1 micron; length, 2.2 microns to 4.5 microns. 

Motility—motile. 

Staining—stains readily. 

Gelatin Colony. 

Round, entire, finely granular. 
selatin Stab. - 

Filiform, becoming crateriform. 

Agar. 

Glistening, opaque. 
Bouillon. 

Turbid with sediment. 
Potato. 

Moist, abundant growth. 
Milk. 

Litmus changed to green. Also see chart combination IVh and IVx. 
Fermentation of Sugars (Dextrose, Lactose, Saccharose). None. 
Proteolysis. 

Gelatin liquefied. Casein not noted. 

Bicchemical tests. 

No indol, hydrogen sulphide, or ammonia. Nitrates reduced. 
Chromogenesis. 

Green. 

IVi. 
Morphology. Bacillus. 

Size—Average diameter, .9 microns; length, 2.2 to 3 microns. 

Motility—mnotile. 

Staining—stains readily. 

Gelatin Colony. 

Not noted. 

Gelatin Stab. 

Infundibuliform. 

Agar. 

Dull, opaque. 
Bouillon. 

Turbid, with sediment. 
Potato. 

Abundant, discolored growth. 
Milk. 

Loppered, firm curd. 

Fermentation of Sugars (Dextrose, Lactose, Saccharose). Dextrose and  Saccharose 
fermented; Lactose not fermented. 
Proteolysis. 
Gelatin liquefied. 
Biochemical tests. 

No indol, or ammonia; hydrogen sulphide present. Nitrates are reduced. 

Chromogenesis. 


No pigment. 
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IV}. 
Morphology. Bacillus. 

Size—average diameter, .8 microns; length, 1.5 microns to 2.5 microns, 

Motility—positive. 

Staining—stains readily. 
Gelatin Colony. 

Round, grumose, entire. 
Gelatin Stab. 

Plumose. 
Agar. 

Glistening, opaque. 
Bouillon. 

Turbid, with scum and sediment. 
Potato. 

Milk. 

Ropy. Also see chart combination IVj and IVx. 
Fermentation of Sugars (Dextrose, Lactose, Saccharose). None. 
Proteolysis. 

None noted. 

Biochemical tests. 

No indol, hydrogen sulphide, or ammonia present. Nitrates are reduced. 
Chromogenesis. 

No pigment. 

1Vm. 
Morphology. Bacillus. 

Size—average diameter, 1.2 microns; length 2 microns to 3 microns. 

Motility—no motility. 

Staining—readily stained. 

Gelatin Colony. 
Round, granular. 
Gelatin Stab. 

Filiform and gas bubbles. 
Agar. 

Glistening, opaque. 
Bouillon. 

Turbid with sediment. 
Potato. 

ee abundant growth. Potato discolored. 
Milk. 

Loppered and gas production. 
Fermentation of Sugars (Dextrose, Lactose, Saccharose). All fermented. 
Proteolysis. 

None noted. 
Biochemical tests. 

No indol, hydrogen sulphide, or ammonia. Nitrates reduced. 
Chromogenesis. 

No pigment. 


TVn. 
Morphology. Bacillus. 
Size—average diameter, .8 microns; length, 1.4 microns to 2.4 microns, 
Motility—no motion. 
Staining—stains readily. 
Gelatin Colony. 
Round, granular, edge villous. 
Gelatin Stab. ° 
Filiform, becoming napiform. 
Agar. 
Glistening, opaque. 
Bouillon. 
Turbid, with sediment. 
Potato. 
Negative. 
Milk. 
Loppered, gas production. 
Fermentation of Sugars (Dextrose, Lactose, Saccharose). All positive. 
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Proteolysis, 
Gelatin liquefied. 
Biochemical tests. 
No indol, hydrogen sulphide, or ammonia present. Nitrates reduced. 
Chromogenesis. 
No pigment. 
IVo. 
Morphology. Bacillus. 
Size—average diameter, .8 microns to 1 micron; length, 1 micron to 3.5 microns. 
Motility—motile. 
Staining—stains readily. 
Gelatin Colony. 
Finely granular. 
Gelatin Stab. 
Beaded growth with gas. 
Agar. 
Dull, opalescent. 
Bouillon. 
Turbid, sediment and scum. 
Potato. 
Discolored. 
Milk. 
Curding, gas production. 
Fermentation of Sugars (Dextrose, Lactose, Saccharose). 
Proteolysis. 
None noted. 
Biochemical tests. 
No indol, hydrogen sulphide, or ammonia. Nitrates reduced. 
Chromogenesis. 
No pigment. 


All positive. 


IVp. 
Morphology. Bacillus. 
Size—average diameter, .5 microns; length, 1.6 to 2.4 microns. 
Motility—motile. 
Staining—stains readily. 
Gelatin Colony. 
Not noted. 
Gelatin Stab. 
Filiform, becoming stratiform. 


Agar. 

Dull, opalescent. 
Bouillon. 

Turbid with sediment. 
Potato. 

Moist, abundant growth. 
Milk. 


Curd. Also see chart combination IVp and IVx. 
Fermentation of Sugars (Dextrose, Lactose, Saccharose). Not noted. 
Proteolysis. 

Gelatin liquefied. 
Biochemical tests. 

No indol, hydrogen sulphide, or ammonia present. Nitrates reduced. 
Chromogenesis. 

Green. 


IVq. 

Morphology. Bacillus. 

Size—average diameter, .8 microns; length, 1 to 2 microns. 

Motility—motile. 

Staining—stains readily. 
Gelatin Colony. 

Round, grumose, entire, 
Gelatin Stab. 

Beaded. 
Agar. 

Dull, opalescent. 
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Bouillon. 
Turbid. 
Potato. 
Milk. 
Curded. Also see chart combination IVq and IVx. 
Fermentation of Sugars (Dextrose, Lactose, Saccharose). All fermented. 
Proteolysis. 
None. 
Biochemical tests. 
Indol present. No hydrogen sulphide, or ammonia. Nitrates reduced. 
Seno. a eee 
o pigment. 
Ha IVx. 
Morphology. Bacillus. 
Size—average diameter, .75 microns; length, 1.5 to 2 microns. 
Motility: 
Staining—stains readily. 
Gelatin Colony. 
Round, grumose, finely granular, irregular. 
Gelatin Stab. 
Filiform. 


Agar. 
Dull, opalescent. 
Bouillon. 
Turbid. 
Potato. 
Milk. 
Curded. Also see chart combinations with IVx. 
Fermentation of Sugars (Dextrose, Lactose, Saccharose). All positive. 
Proteolysis. 
None noted. 
Biochemical tests. 
Indol positive. Hydrogen sulphide, and ammonia, negative. Nitrates are reduced. 


Chromogenesis. 
No pigment. 


Norr:—Some doubt may be entertained concerning the lactic nature of IVx on ac- 
count of its life’s history. Its action on milk was characteristic, aside from the gas pro- 
duced. Because of this and its relation to the souring of the sample ! Hit was selected as 
the lactic germ. 

DISCUSSION. = 


From the preceding tables it will be seen that— 

1. The combinations of micro-organisms which facilitate the growth and 
development of lactic micro-organisms are: Ia, Ie, Ig, Ih, Ile, Ig, Ij, 
bie Tiber ite on ean te, IVb, TVe, “Ive, TVh, IVi, IVj, 
IVm, IVp, IVq, making a total of twenty-four. 

2. The combinations which seem to have no influence on the micro-organ- 
isms are: Id, If, IJa, IIb, IIc, Id, Ith, Ii, Ik, IVe, IVg, making a total 
of eleven. 

3. The combinations which seem to retard the development of the lac- 
tie micro-organisms, or neutralize the acid produced are: Ib, Ic, IIm, IIe, 
Ith, 1Vd, IVo, making a total of seven. 

By the above grouping the three general consideratons which follow, 

are presented. All possibilities are thus included. Associate micro-organ- 
isms must either— 

1. Increase or hasten the action of lactic bacteria, or 

2. Have no influence upon lactic bacteria, or 

3. Retard or inhibit the action of lactic bacteria. 


It is, I believe, desirable to repeat that should the relative number of micro-organisms introduced 
in the’ combination be changed, or should the cultures be subjected to different temperatures during 
the development, the writers are confident that the results as here presented would be materially 
altered. However, it is assumed that these results may be safely considered as an average. 
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AT WHICH STAGE OF THE PROCESS IS THE ASSOCIATE INFLUENCE MANIFESTED? 


It appears from the illustrations taken from the preceding tables, that 
in some instances the associate micro-organisms seem to exert an influence 
at the beginning of the souring process; in some it appears later, even at 
the end of the process; and, in still others, the influence seems to be felt 
throughout the process from beginning to end. 

The following tables will illustrate the varied influence of the associate 
micro-organisms. 

The associate micro-organism in the first table has evidently carried 
on its functions early in the process, and later seems to have held in check 
the lactic micro-organisms. 


Time after inoculation. 0 hrs. 7 hrs. 24 hrs. 31 hrs. 48 lis. 53 brs. 
SETIne meee canoe Ly cles 14° 14° 14° 25° 44° 44° 
Culture TUE sie a. 5. 14° 14° ee 26° 45° 61° 
Cutie PRE res sail tas ene 14° 14° 14° 14° 41° 69° 


In the next table the influence of the lactic micro-organisms is retarded 
until the later stages of the process. 


Time after inoculation. 0 hrs. 7 hrs. 23 hrs. 31 hrs. 47 hrs. 59 hrs. 
Cultures wees eee 14° 14° 14° 14° 14° 14° 
Culture IIIb + IIIx....... 14° 14° 14° 14° a ee Tlie 
(OTN o Te) BU Bake Aico cremains 14° 14° to 15° 182 20° 


The third table will illustrate how the associate influence is felt from the 
beginning, and appears to extend throughout the process. 


Time after inoculation. 0 hrs. 24 hrs, 48 hrs. 67 hrs. 
UG ML eT oe Way Mee coe Mknay Webenditei acts sp Sh atets 18° g0%C 29° 30° 
UNI GtiTes eit es ithe, Secctene sete ahs « Meee Staveh etch ar ena 182 Bon 39° 46° 
PUTTS WR Foresite teres cal ti shonet eee ele wy thon a Bitar erin: an ae cree 18° 2a 26° 28° 


RELATION OF THE NUMBER OF ASSOCIATE AND LACTIC MICRO-ORGANISMS, 
INTRODUCED INTO THE COMBINED CULTURE, TO THE ACCELERA- 
TION OF THE LACTIC MICRO-ORGANISMS. 


Doubtless the relative number of bacteria introduced into a flask of milk 
would have a decided influence upon the results of association, provided 
the associate micro-organisms would develop as rapidly as the lactic in milk. 
In work of this character much is dependent upon this feature. 

We have not been able to control the number introduced. In all of the 
work, the only means was to ascertain the number after introduction and 
accept the results in the light of a weakness of technique. Yet this very 
weakness, has, in a manner, contributed many sides which would other- 
wise have been overlooked. 

The annexed table will illustrate the significance of numbers to some ex- 
tent—constant letters, or the last letter of each combination represents 
the lactic micro-organisms, while the first letter represents the associate 
micro-organism. Plus indicates that the lactic micro-organism has been 
accelerated, minus that it has been retarded, plus-minus that no effect has 
been noticed. 
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No. of lactic | No. of associate 


Ac- | micro-organisms | micro-organisms 
Combination. ee) introduced into | Per cent. introduced into |Per cent. 
10n. milk-flask. milk-flask. 
TARE DASE St OT SRE At ae eee ge Pu Lar CTS a | 6 60% 4. 40% 
a aS i URSA n RR eon tmee eh Seeley = 4 31% 20 69% 
(eg mil  Oteels peor o, dl apraig ce Bis) ace aay Oh a 2 
ely ty co A ea Re Aaa nS 134,000 97% . 3,400 367 
OVA OR RP yer lee Se cane + 1 96% 348 4%, 
PY Veter Se relte ect oralieris ro a lebane iepes svte has =k 765 64% 435 36% 
RGR Tao ake ere Mi hace ar 48,100 52% 44,800 48% 
EVI Rate: PLT ein ee tek consti mite eas ey tet Mat) els aia 22 13% 14 87% 
TEEN de ok ee eC Ot CR el + 2,000 78% 540 22, 
16) Uo wt $2 Sy 4) 1) bie ahaa ea eee ert ean ree ok 127 ,000 99% + ile 0001 Yo 
TEER eh esc S101) (Saas LURID at ys a nN Eis 275,000 91% 29 ,000 9% 
TOG WSN Ub ee RSS ecg os Os ake L Ze 1,800 99% 1% 
PAE iets SIDER Fasiatejree Mahe set otcrtee eeintletes ar 285 ,000 58% 205,000 42% 
TESTE Tiss oe heave id ay. + 1,820 1% 525.000 99% 
TODA ston elles sscehe ak het chore nea ete) acesanase =e 1,880 1% 693 ,000 99% 
PUD tf VaR ce Ntever os ial s ve ce saltelatto ne ants 35 1,630 43% 2,190 57% 
110 Br iy Mee Fas) 6) Baie eae eal ey ey ante OR A =F 17,300 93% 1,480 A 
ENT) OND (Geter RE ag ane ye 4: 48 ,000 34% 96 ,000 66% 
TUG gey Soe 0 Be Ae ee ere Peer —= 296 ,000 98% 4,460 2% 
TT a repo trys erase chee th ou pisces + 2,240 95% 115 5% 
“Tdi, 2S Sie aN iat nn a eS + 2660 26% 7.770 74%, 
TNL WHT esa eae tama + 2,030 4% 55,800 96%, 
TO Vey SU U Gb anes hen oer eae ai See — 2,410 22% 8,810 78% 
JEN Gis ee 8 CLD, A ae ne Boe OE 18 0001% 160 ,000 99% + 
TETAS tS EG ES as Ranken een a MPR + 2,350 8% 10,800 82% 
TOUIASS ED Ul bea py erin A eet lor aie antennae = 3,800 75% 898 25% 
tee Tese ee eee SU a aad ke gam + 3,070 95% 134 0 
JUTE or 20) Bo oo, ete carat + Ae 0) 83% 420 17% 
iat MNT le eh ts a he atotets oe tcveearha + 2,310 3% 78,800 97% 
~~ fu es UD Pee i PU NRE na Sa aa 23 002% 114,000 99% + 
(ys Valid ENV. ca tn ee Een ee EU ne yer SAR WORN ous it 
TOON SS JIN pA ahh, Uae Hus ie lg Reese — 1,430 10% 13,700 90% 
ME ore Vek errata atau: oiece sane + 5 99% + 002% 
SUA UG a ET Les ERNE el rn re ee + 450 22% 1,680 78% 
TY felhga hd CYS, Ta eo eee nee RE 4+ 2,300 43% 3,270 57% 
TRA Wh OST Bes aR Hi a Re EB + 338 18% 1,520 82% 
AV Aan pe EA VR leith dealin bs: sieve hele ata tone + 1,560 95% 74 5% 
LAVA S eh) BN Ge AO OR See Ear + 0 51% 592 49% 
ie bs od we Pr hss Rae ah Shs Ata B | + 2,280 2% 74,700 98% 
1) te ERE ave abtilds owt opens tater pteeps — Seat | TNE CO. Le RE eee its. 
VO ete SDV ee sania a elias Aa) ave taniar & _ 3,490 55% 2,860 45% 
RV Ditee te WUE Cac eee cla aise nied tetera torsuchs + 1,800 99% + 003% 
LEY} 32 BY DG a eA cee erin aed rg | + 1,260 99% + 7 005% 


Although the relative number of each micro-organism in a combined 
culture has much to do with its final outcome, yet the above table will con- 
clusively demonstrate that association is to a greater or less extent inde- 
pendent of such numbers. 

The accelerating influence is noticeable when the number of the asso- 
ciate micro-organisms 

(1) is much below the number of lactic micro-organisms in the culture. 

(2) is much above the number of lactic micro-organisms in the culture. 

(3) is about equal to the number of lactic micro-organisms in the culture. 

The real significance of the number value when two kinds of bacteria are 
brought together in a combined culture, can only be estimated after pro- 
longed experimentation with this factor as the leader. 


THE ASSOCIATIVE INFLUENCE AND THE REACTION OF THE CULTURE. 


The associative influence is not confined to any definite reaction of the 
culture,” or to any class of organisms which may be regarded as alkali or 
acid producers. As an illustration, Culture Ia gives rise to no change in 
acidity, the milk remains at 18° although the multiplication of the micro- 
organisms is very rapid, increasing from 4 to 300,000,000 in fifty-three hours. 


EXPERIMENT STATION BULLETINS. 300 


Culture Ig mounts from 18° acid to 30° in sixty-seven hours, as rapidly as 
the check lactic culture, and yet the acidity of Ig will not account for the 
increased acidity of Ig + Ij. Now again, if the acidity of IIj were added 
to the acidity of IIx in forty-eight hours, perhaps the increased acidity of 
ITj + IIx over IIx would be understood. 

These three possibilities, therefore, exist in accounting for the increased 
development of the lactic micro-organisms: 

First, where the milk does not become acid by the cultivation of the as- 
sociate germ. 

Second, where the milk becomes acid by the growth of the associate micro- 
organism, but this acidity cannot account for the increased acidity of the 
combined culture. 

Third, where the milk becomes acid by the growth of the associate micro- 
organisms, and this added acidity may account for the increased acidity 
of the combined culture. 

To support these contentions let us bring together into groups the sub- 
stantiating facts for each. 


GROUP I. 
Time after inoculation. 0 hrs. 23% hrs. 42 hrs. 53 hrs. 
Muliiiremiasss)t hese ea 18° 18° 18° 18° 
Cultures fasta, Tyee yh eee 18° 18° 24° 69° 
Cultures Tp wie cas wid iserecess 6 18° 18° 21° Som 
Time after inoculation, 0 hrs. 25 hrs. 41 hrs. 47 hrs. 
Ginifinine Mla sere hes tia sue ness ols 16° 162 16° 16° 
Culture Thy] gy. Saiheies « 162 162 322 58° 
Cul punew lye aeeseck eae ters reat 16° 16° 16° ali 
Time after inoculation. 0 hrs. 23 hrs. 42 hrs. 
CunlPUren Tey se iate ete vane La. 18° 19° 20° 
Culture vale cbs Wie R eS Vee 18° 19:2 56° 
Orn G Te Te a YO ee eee 1S; 19° 38° 
Time after inoculation. 0 hrs. 18 hrs. 42 hrs. 66 hrs. 
COTTER oyu ea Ss a 212 202 208 Ze 
Culture Wee Tee es 21¢ 22° 36° 79° 
Culbure wih eae ebe ets 21° 322 SNe 83° 
Time after inoculation. 0 hrs. 6 hrs. 22 hrs. 54 hrs. 70 hrs. 
Culture Tas see do cee se 169 16S 16° 16° 16° 
Culture: Tila) -- EEK. . )2)3 16° 16° i7é 3%? Sie 
Culiine TUE wei yeaa! aie 1162 16° 1S) Zo 83° 
Time after inoculation. 0 hrs. wa 0S. 23 hrs. 31 hrs. 47 hrs. 59 hrs. 
Cultures MTree en eects 14° 14° fos Wo 163 14° 
Culture IIIb + IIIx....«.. 14° 14° 14° 14° leg? Tue 
Culfure; LEER sss ane cei. 14° 14° Toe 159 Bi as (ale 
Time after inoculation, 0 hrs. 7 hrs. 22 hrs. 31 hrs. 454 hrs. 
CUuleuTan MCs anicets as 14° 14° Tse 162 TGs 
Culture IIIc + IIIx....... 14° 14° 1V5¢ 18° me 
Colpure VEER aan Beale oekae 14° 14° ilisye! 18° 61° 
Time after inoculation. 0 hrs. 9 hrs. 24 hrs. 33 hrs. 48 hrs, 
Culture h Ie heel eae 152 15° 15° Loy To 
Culture IITi + IIIx........ tos Lee 16° 19° 64° 
Culeiee nV eee oar canes te SS ro 15° 19° Sah 
Time after inoculation. 0 hrs. 8 hrs. 24 hrs. 32 hrs. 48 hrs. 56 hrs. 
CUEUTE GEV 5 oes yote atsre rer 14° 14° ee 14° 14? 15° 
Culture IVh + IVx........ 14° 14° 14° 52 ES St2 
Cirlpure EVE ei amdcaa ue 14° 14° 14° TS? 30° 42° 
Time_after inoculation. O hrs. 7 hrs. 24 hrs. 31 hrs 47 hrs. 52} hrs. 
Culture IVj SN eUe tae oes, or nee 152 152 14° 15° 15 15° 
Culture, TV} s+ IVs. ..5.. 155 Se 152 15° 36° 42° 
COlUrSs: LVS ave pris cee 15° 15° 16 152 eae 22 
Time after inoculation. 0 hrs. 18 hrs. 27 hrs. 43 hrs. 
Guiturs TVi.....e- Jase e3es Wah 18° 18° 22° 
Culture; TV1 + IVx........ 18° 18° 1gie 6° 
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GROUP II. 
Time after inoculation. 0 hrs. 23 hrs. 49 hrs. 72 hrs. 
CIT Ales As ee ote at, eho 18° 22° 252 272 
Culture Tey sg yas. eRe 18° 2G. 35° 42° 
OD Bele fever woot teres ete 18° oe ae 275 
Time after inoculation. .. 0 hrs. 24 hrs. 48 hrs. 67 hrs. 
OUTS) Meee 6 a ee 2s 18° 22° 29° 30° 
Culture vie 4 Vjis jee ctess Tg? BBLS 39° 46° 
ROULETTE MOLT: ciricichc ei ho oeavaee tee 18° BST) 26° 28° 
Time after inoculation. 0 hrs. 8 hrs. 24 hrs. 33 hrs. 474 hrs. 
mire rT Lp. Ses Slee leet. 1162 16° 16° ails 28° 
Calture Wile es TEE os 16° 16:2 ivi 25° 61° 
Crltaire ai iex oe cela mice «els 16° 16° 16° BOS 42° 
Time after inoculation. 0 hrs. 9 hrs. 24 hrs. 33 hrs. 48. hrs. 57 hrs. 
(Obi Ravbics; 1 Lt 0 esse celles eens ZA Pel bie? PAN Zo 26° 30° 
Calfure Wily ie) PR es i Die PALS 2Te 26° 26° 43° 
Criteria ae ot Pile OF hie 2S Resid 212, 212 
Time after inoculation. 0 hrs. (eciruce 24 hrs. SL Drs: 49 hrs. 
OUILERIRO WEED a) oer carsistn lakes 18° 18° 18° 18° 34° 
Culture IVe + IVx........ 18° 18° 18° 20° 70° 
CiltUTe SVE. ea to ee rh ESS 18° 18° 205 49° 


Time after inoculation. 0 hrs. 24 hrs. 48 hrs. 
Gulbure lps see ee cote 21° Diode 30° 
Coline sy =e ee She ie Bey 66° 
lives WE. aye oe nh cee 21° PAS 58° 
Time after inoculation. 0 hrs. 7 hrs. 24 hrs 31 hrs 48 hrs 
GualtiTe MALS oie Seles ok 14° 14° 14° wD, 44° 
Culture wt 4- OPT. Se. 14° 14° ile 26° 45° 
CGH KAiirew OY 6b, chee eer Ree es 14° 14° 14° 14° 41° 
Time after inoculation. 0 hrs. 16 hrs. 25 hrs. 40 hrs. 
Walia ein pe  ee ee, 18° ite 18° 23> 
Cmliture is = Ties, os. 18° LBC 18° 64° 
Cilinines Mila tices ee 18° 18° Wed rer 
Time after inoculation. 0 hrs. 93 hrs. 243 hrs. 323 hrs. 49% hrs. 
Coles fie eee ome 18° 18° LS? Pat fe 49° 
Galire IVE = ObVxt: ide Le 18° 18° Oe 29° SYfe 
CHIPS WV. oie ene ters toe 18° 18° 18° 19° 28° 
Time after inoculation. 0 hrs. 8 hrs. 24 hrs. 32 hrs. 48 hrs. 56 hrs. 
ib ure: UVa. eee et oc cree 18° 18° PA 36° 42° 49° 
Culture IVm + IVx....... 18° 18° 202 Ste 47° 58° 
ASUIGUTE: Ve ee a ee Pe 18° 18° 18° 20° BaP 26° 
Time after inoculation. 0 hrs. 9 hrs. 24 hrs. 33 hrs. 
Ciltuire pUViies a. os acetic 19° 19° 272 58° 
Culture DVp) Br UV... ose 19° 19° Dies 66° 
GUIGHEC! OVS. ts cihete cians Gig e 19° 19° 23° 40° 


The bacterial counts and naked eye appearance of cultures may be ob- 
tained by reference to data preceding. 


THE BACTERIAL INFLUENCE DISCUSSED. 


While we have already stated that it is impossible to understand the 
nature of the substances or agents which influence the growth of lactic 
micro-organisms, it will be interesting and advantageous to review these 
investigations in the light of our present knowledge of lactic fermentation. 

Before beginning this review, it may be well to enumerate some of the 
explanations offered as possible for the hastening of lactic souring. 

1. Products are formed by the associate bacteria which may either— 

(a) Provide a better pabulum for the lactic micro-organisms, or 

(b) Neutralize the acid formed by the lactic micro-organisms, as in the 
case of inorganic bases, and thus stimulate their growth, or 

(c) The acid produced by the associate micro-organisms may always 
account for the added acidity in combinations. 
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2. The associate bacteria may exert some influence upon the lactic bac- 
teria in their relation to oxygen supply or other environmental conditions. 

3. There may be some relationship not at present indicated. 

By the work of Euling', confirmed by C. Revis and G. A. Payne’, who 
claims that the casein in milk exists in the form of a tri-calcium phosphate 
salt, some idea is obtained as to the real nature of casein in milk. This 
compound is, however, understood differently by others, for Soldner * dem- 
onstrated the possibility of casein forming more than one salt with cal- 
cium, and that the salt neutral in reaction was the probable form existing 
in milk. He also believed that the calcium phosphate usually mixed with 
casein precipitates was not chemical but a mechanical mixture. VanSlyke 
and Hart‘ have confirmed the main results of Sdldner, who, according to 
their interpretation of his work, must have arrived at this conclusion in- 
ferentially °. Courant® mentions these casein salts of Sdldner as tri- 
ealcium (basic) casein and di-calcium casein (neutral). Again, Lehman 
and Hempel’ would make milk-casein a combination of calcium casein and 
calcium phosphate. From the above evidence, it is safe to tentatively 
conclude that calcium is combined with casein and perhaps this same calcium 
anchors some acid radical in the formation of a salt. 

Besides the combining power possessed by casein for the inorganic con- 
stituents of milk, (as calcium and phosphates, and perhaps other elements 
or radicals,) there is a decided attraction on the part of casein for acids 
formed in fermentation. This acid-combining property of casein has much 
to do with the understanding of the nature of milk-souring, although it 
may be no more significant than that exercised by the inorganic substance. 

Hammerstein’ regarded the union of casein and acid as non-chemical 
because of its ready response to the action of water. Laxa® says that casein 
combines with lactic acid to form lactates, but that these lactates do not 
have the definite values ascribed to them by VanSlyke and Hart!°, who 
claim ‘‘When casein or paracasein is treated with an acid in definite quan- 
tities, we obtain compounds of definitely characteristic properties.” This, 
however, may mean the same as conveyed by Laxa who appears to convey 
the idea that casein, under different conditions, is capable of combining 
with different amounts of acid. This seems to be in accordance with the 
statement of L. L. VanSlyke and D. D. VanSlyke!!, ‘Casein takes up 
acid from dilute solutions. For example, one gram of casein shaken with 
100 ce. of N-1,000 hydrochloric acid for three hours, takes from the solu- 
tion nearly 50% of the acid. The amount of acid thus taken up is not 
definite and fixed, but varies (a) with the concentration of the acid, (b) with 
the duration of contact until equilibrium is reached, (c) with the tempera- 
ture, and (d) with the kind of acid. Some acid is always taken up how- 
ever small the amount of acid used; but the acid is never completely re- 
moved from the solution however large the proportion of casein present.” 

While there may be some doubt as to the definite combinations of casein 
and lactic acid, casein and calcium and perhaps phosphate, for our pur- 


lLandwirtsch. Versuchs-Stationen Bd. XX XI-5-403 (1885). 
2Journal of Hygiene, Vol. VII, No. 2, p. 219 (1907). 
3Landwirtsch, Versuchs-Stationen Bd. XXXYV-5-351 (1888). 
4American Chemical Journal, Vol. 33, p. 464 (1905). 

5Americam Chemical Journal, Vol. 33, p. 467 (1905). 

6Pflugers Arch., 50-109 (1891). 

7Pflugers Arch., 56-558 (1894). 

sJahresbericht der Thierchemie Bd. VII p. 160. 

SMilchwirtschaftliches Zentralblatt, Bd. 1. p. 538 (1905). 

10Am. Chem. Jour., Vol. XX XIII, p. 494 (1905). 

11Tech. Bulletin No. 3, N. Y. Agricultural Experiment Station (1906). 
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pose, quite a clear conception may be gained of the disappearance of traces 
of lactic acid in the natural souring of milk. 

Laxa’ suggests that the lactic acid first formed combines with inorganic 
substances of the milk, but also, almost immediately forms a lactate in com- 
bination with casein. VanSlyke and Hart? says “‘ Where acid is formed 
in cow’s milk, or added to it, the acid first combines with the bases of the 
inorganic salts of the milk and then with the calcium resulting in the forma- 
tion of a precipitate which is free casein.” 

“By further formation or addition of acid, the free casein unites with it, 
forming a casein salt of the acid, this compound, in the case of lactie acid, 
being the coagulum familiar in the ordinary souring of milk.” 

Revis and Payne’ claim “The compounds of calcium salts and of lactic 
acid with casein as they occur in milk, do not possess the definite compo- 
sitions of those that have been formed with casein after its separation from 
milk, as described by Sdéldner for lime salts, and Van Slyke and Hart for 
lactates of casein, but that the proportions of tri-phosphates and lactic _ 
acid in combination with the casein are at any moment before the milk 
coagulates, the result of a sort of equilibrium between the casein and total 
lactic acid present, and that at the moment of precipitation of the casein, 
the calcium tri-phosphate has been practically completely eliminated, and 
the combination with lactic acid has reached a maximum.” 

This cursory consideration throws some light upon the possible changes 
taking place during the formation of lactic acid. 

There are inorganic salts apparently in loose combination with casein 
besides the inorganic salts naturally in solution. These may respond to 
lactic acid in forming neutral lactates untouched by the usual titrating 
methods, and thus account for the seeming delay in the formation of acid 
until the lactic micro-organisms have reached a certain number, somewhere 
in the hundreds of millions perc. em. With the introduction of the asso- 
ciate element, either the lactic micro-organisms are stimulated by the forma- 
tion of definite products due to the growth or increase of the associate germs, 
or possibly, on the other hand, these products liberate or make recognizable 
earlier in the process, the acid manufactured by the lactic micro-organisms. 
Both considerations may be applicable, since the increase in acid in the 
combination does not always seem attributable to the same cause. 

There is also in aleohol fermentation a stage, at the beginning or for a 
period after inoculation, in which the only visible signs of anything trans- 
piring are found in an increase of the yeast content. After fermentation 
sets in, progress is rapid. At this time when fermentation is most active 
zymase may be most advantageously extracted by Buchner’s method. 
This does not answer, however, what relation the yeast cells have to fermen- 
tation during the period of quiescent growth, and during which very little 
if any zymase may be detected; the period is short, when no fermentation 
changes can be detected. 

Is it true that enzymes are not manufactured or that fermentative changes 
do not take place before the micro-organisms foresee the end of their in- 
crease in the medium and that any influence or agent which will reduce the 
time necessary to reach this point, makes the process shorter, whether it 
is temperature, oxygen supply, reaction, pabulum or the influence of an 
associate germ? If so, then an associate influence may be nothing more 


1Milchwirtschaft Zentralblatt, Bd. I. p., 358. Fe 
2Am. Jour., Vol. 33, p. 495 (1905). 
sJournal of Hygiene, Vol. VII, No. 2, p. 231 (1907). 
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than facilitation of the lactic micro-organisms in growth and in the produc- 
tion of its enzyme. ; 

The gradual increase of lactic bacteria would support this view. Inas- 
much as micro-organisms producing acid and alkali are both capable of this 
incentive action, it follows that in all cases, it can not be the neutralization 
of acid formed; nor since in some cases the acidity increases and in some 
the alkalinity, can it be due to any stimulating action upon the lactic bac- 
teria of an increased acid reaction of the nutrient medium. All workers 
are aware that the casein in milk does neutralize the acid formed in such 
a Manner as to render possible the continued growth of lactic bacteria within 
limitations, but this would in no way elucidate the influence at work when 
the micro-organisms are cultivated together. Thus it is apparent that 
the acid or alkali added by the associate germ cannot account for the in- 
fluences. 

In all cases it cannot be the immediate influences of association, as the 
consumption of oxygen, because in some instances the associate germ 
may be cultivated, the culture sterilized, the lactic bacteria inoculated 
into the sterilizing culture and the same associate results obtained. 

Bearing in mind that enzymes would be destroyed by sterilization, that a 
combination of the associate micro-organisms in sterilized culture with 
the lactic micro-organisms will in some instances yield the same results, 
that no set of influences as oxygen, temperature, et cetera, is common to 
all cultures, the immediate agent causing the hastening of the action of lac- 
tic bacteria is indicated at least by a change in the culture which yields a 
more suitable food for the lactic bacteria. 


PERSISTENT TYPES IN ASSOCIATION. 


The well-known fact is apparent in these associational studies that nearly 
all filth micro-organisms disappear with the increased production of lactic 
acid. It is not so well recognized that there are types which can and do 
persist along with the lactic micro-organisms, and some of these are capable 
of causing a greater degree of acidity than may be yielded by the lactic 
micro-organisms in pure culture. Besides producing a greater amount of 
acid, they are frequently accountable for “‘off flavors” and “off aromas ’’— 
all of which are so troublesome to dairy workers. 


DOES THE SPECIES OF BACTERIA PRESENT IN SAMPLES OF MILK HAVE ANY- 
THING TO DO WITH THE RAPIDITY OF SOURING? 


Inasmuch as the associate micro-organisms exert a direct influence upon 
the lactic micro-organisms, it follows that the above question would be 
logical and pertinent. To answer it satisfactorily calls for the handling 
of a larger number of milk samples than have been studied in this article. 
However, we append a summary of counts and acidities which will con- 
vey some light. : 


SAMPLE I. 
: aay 3 Number of Acidity 
Time after milking. micro-organisms. of milk. 
PUGETE Stas oe eT ce tee ok oad SOT AN ake Cor Cat arta cae ane Fo dew dal erica Toy eaelie ae | adel ‘oo a gi eve tice 530 16° 
PAR SULTS Catone 5 iehe Lae Choma, See Redd ih Plate NP TenG Maid © eicjors Cane a) ANE sib. with el be eens 49 ,500 16° 
PTD SPR Par Raa EE ORCA ICEL UR ai CUE ae i tee eI I ee pa 275,000 16° 


Aste rch Te a NA Te OE eae o le rays ce an ahs, chia SR») Seeebs cored oaatios oe fe Sues 69 ,000 ,000 16° 
ee chit eto LANG Re ee ye Ar ont 2,000 ,000 ,000 87° 


\ 
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SAMPLE II. 


1,380 16° 
720,000 ee 
7,670,000 ORS 

3 423 ,000 ,000 55° 
TROLLS Oil Aree ta ese came des ce daliay, ale ilycin Ld Se Den tee oe ae ADE acy cee ae Ne tn ML nN 1,600 ,000 ,000 69° 


SAMPLE III. 


TAS Piast VE A Aretatic Micra cchchsiig etree tale eT CE TO USLS eaalle uel a ee ehwge sone phe heme eee tenes omer ole 221 ,000 Aden 

PEMEUDS er Ve8. eealinre eso KES Sette) shelly MEMS ety ational PvetteNey eye) eile Ey amhatgue tage Moke A esuseayheT os Cale fea) pela 1,780,000 19% 
PLEATS Nek sx ies hae sence tale lates tcp eto ttre cient Pele ARAAY ae = kiitos yeah eRe rh Ca Shae Eh abe 3,800,000 ley 
AP) LCD a TEN A pe es Se TAT MCN Ao MLS Sa ea See A ee aE 204 ,000 ,000 19° 
MT ALIT Soe yee Re Hil tev alel doh ewyasy: tobe pecs lke ke Mauret oesatey Wav afearetl os ens Hemet ato pee Ly Re eee 1,633 ,000 ,000 43° 
DIRT MAO ced latin lewansl Ga A isns crotch alta bai dyn opaletrara rehlitat ois taney eeawr men ne eis 1,936 ,000 ,000 63° 
ALMA cee tai Ww comena i sIsue niche eh tatarme tol aan ceil 2 ene lhe MMR MGw a's Genta betgeate oh due fe fee ava ant aye 854,000 ,000 Coe 


HOB S ere MCC RIE LNs Cc RN Rune coats ntalber da Ones ei adeae BORD i hy pace Uy Ny Peet 22,000 INS 

RS MLYS GaeN tel era ark hence ouela sHerata Ae EPpy renee ars othe ears fa We Ry thie Bae eden tea MOL atl ade 58 ,000 aR 
PPA MIEAT Se ire SO mE NG SUI ic thw eater wht Reel ev alereTn eC Tete ee eee etree ta eatal ce ntahotretaen ial 988 ,000 is? 
PMU LES MAGE het carnal cto dec Ba yeaa cols hed ache ee Tee Sas TEA) cole ale ECS NE EEA S ea eco eens 2,090,000 Loe 
UM OINS een Ee Some AR FE carte a Rrictaatint ay aiavare ehere edhe date rn ang UTE etn Sliotere, Seah eee 24,000 ,000 14° 
“AG. Ue, GR RRC ESL, OR SES ee aS RNS Ce eS DRS coe Ane EN ee ene mee tg BS 478 ,000 ,000 16° 

BELEN SILT EN ATE SERN thicg shaun ities, Sree ee ceil ese eee Neg e CL tere masiess SEE tds eile Ee pe ede eae 789 ,000 ,000 20° 
RSD RTT TS ee Tee, cE hay semayrottis RA SNS ovat ent el Sh ete, ape re vate veetel eos saben Sate errs Me fey ata ohe ceseaee eae 914,000 ,000 34° 
PPS revs Wen ed ee a WS Pe rARee walls She Con ae oN An Rn eal Sach Gy oyote leah cent yo Wii RN eau 960 ,000 ,000 63° 
SIC) AMM OR aS ee Pt ee NUR ony USN bor? Ray ine ORL Th ROMER Go ctr boa a, Cert Re ee 2,000 ,000 ,000 Tike 


The tables represent the samples of milk as they were brought to the lab- 
oratory and kept under uniform conditions. 

In the first plates, by reference to each sample, it will be noticed that no 
lactic micro-organisms were determined as such, consequently it may be 
safe to regard all samples upon the same footing in this respect. That there 
were lactic bacteria present there can be no question, as has been shown by 
subsequent platings, but, how many, the first plates did not reveal. 

To bring into bold relief the discords of these tables, or discrepancies, 
a that in Sample J, beginning with 530 micro-organisms at 0 hrs., it rises 

0 2,000,000,000 in 604 hrs. : - while Sample IV beginning with 22,000 micro- 
peu atae at 0 hrs., a eshte to only 789,000,000 in 72 hrs. Again Sample 
I gives 87° acidity in 603 hrs.; Sample II, 55° in 69 hrs., with a beginning 
germ content of 1,380 as against 530 in Sample L Still again, Sample II, 
with a beginning germ content of 1,380 produces 69° acidity in 69 hrs., 
when Sample IV, with an initial germ content at 22,000 in 80 hrs. rises 
to 34° only. These irregularities are numerous and accord with the usual 
laboratory experiences. While there may be some difference in the values 
of these samples of milk so far as their germicidal action is concerned or 
their capacity to grow bacteria, yet they were all mixed samples, conse- 
quently the differences must have been inappreciable. 

The cause for the results given, since other factors are common to all, 
must lie in the variable germ content, and further the power possessed by 
the germ content to favorable or unfavorable association under natural 
milk conditions, unless it may possibly lie in the vigor or number of lactic 
bacteria present in each sample, which could not be satisfactorily de- 
termined until the later platings. (See the study of each sample.) To 
this may be added: Three samples came from the same dairy, therefore the 
lactic bacteria probably possessed the same vigor or readiness to grow or 
multiply. 

We are disposed from our studies to attribute these irregularities to as- 
sociative action and believe that experience will warrant this assumption 
from the data already offered. 
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ASSOCIATE MICRO-ORGANISMS AND ‘‘INFANT MILK.”’ 


These studies have this significance in connection with furnishing pure 
food to infants: While we have not demonstrated that the products with 
which we have been concerned in our associational studies are identical 
with the products which are instrumental as the cause of gastro-intestinal 
disturbances of infants, we have shown how rapidly these products are 
formed in milk and thus far are only detectable by means of association; 
for there may be no other apparent change in the milk and no alteration 
whatever which can be determined by any method available at the present 
time. 

There is required the micro-organisms capable of growing in milk and 
coping with its associate micro-organisms in order to produce definite dis- 
astrous results. Again, the very associations may result in certain reactions 
which give origin to the substances causing intestinal trouble. Whatever 
may be the interpretation, it is patent that associate micro-organisms exert 
no salutary influence in “Infant Milk” unless it is by curtailing possible 
danger by hastening the souring. 


STATEMENTS. 


1. The sample of milk, the temperature, the number of bacteria present 
and other factors may change the results of combination, but an average 
result may be secured by holding to constant conditions throughout. This 
work is based upon one set of conditions only. 

2. Because of the extensiveness of this work, it has been impossible to 
follow intensively any of the many questions which have been suggested, 
or which have pressed hard for recognition. 

3. Much greater satisfaction would be ours had it been possible to work 
over each combination several times, and under somewhat different condi- 
tions. After once establishing what was regarded as a fair test controlled 
by checks, it became necessary to pass on. Throughout the investigations, 
two series of flasks were always conducted, one series being employed to 
check against the other. 


CONCLUSIONS. 


1. Bacteria, ordinarily found in milk, may or may not facilitate the growth 
of lactic micro-organisms. 

2. About fifty-seven per cent of the associate micro-organisms when grown in 
combination with the specific lactic micro-organisms accelerate their growth 
and action. 

3. The relative number of each micro-organism introduced into the com- 
bination may or may not have a decided influence upon the acceleration 
of the growth of the lactic micro-organisms of lactic fermentation. 

4, Acceleration may occur at the beginning of the fermentation, or at 
the end, or at any stage between. 

5. The means by which this acceleration of lactie fermentation is pro- 
duced is not the same in all cases. It appears to be due to products manu- 
factured by the associate micro-organisms, sometimes stable to heat, some 
times unstable; sometimes under alkaline conditions, sometimes under acid 
conditions; sometimes with apparent digestion, sometimes with no appar- 
ent digestion. 

6. It is very doubtful whether these products combine with the inorganic 
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or casein constituents of milk, as is the case of lactic acid, so as to permit 
the lactic micro-organisms to grow more freely. : 

7. The period at the beginning of lactic fermentation during which no 
lactic acid formation can be determined, and during which the number of 
bacteria is continually increasing, may be greatly shortened by vigorous 
associate bacteria influencing the lactic micro-organisms. 

8. Usually the associate micro-organisms disappear with the formation 
of appreciable amounts of lactic acid; yet the associate micro-organisms 
may continue or persist, causing an abnormal lactic fermentation. 

9, Associate micro-organisms may influence lactic fermentation by pro- 
ducing “off flavors,” ‘off aromas,” and an unusual high degree of acidity. 
Even the character of the acid may be completely changed. 

10. It follows that the elimination of “filth” bacteria is the only means 
of eliminating the product causing lactic acceleration, inasmuch as the 
products may be so stable as not to be déstroyed by ordinary means of milk 
treatment. 4 

We owe our gratitude to Mr. L. D. Bushnell and C. T. Burnett for some 
assistance in this work. 
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THE SOLVENT ACTION OF SOIL BACTERIA UPON THE IN- 
SOLUBLE PHOSPHATES OF RAW BONE MEAL AND 
NATURAL RAW ROCK PHOSPHATE. 


BY WALTER G. SACKETT, ANDREW J. PATTEN, CHARLES W. BROWN, 
Special Bulletin No. 43. 


Of the many complicated questions which have claimed the almost 
undivided attention of the soil chemist and the soil bacteriologist during 
the past twenty-five years, the relation of microorganisms to the nitro- 
gen of the soil stands paramount. Why this element should have received 
more’ than its share of consideration is without doubt due to the fact 
that it has been looked upon as of more importance than other plant 
foods, not only because of the recognized dependence of the plant king- 
dom, but also because of its greater money value and the limited supply 
which at present seems to be a matter of no little concern. Our better 
understanding of ammonification, nitrification, denitrification, nitrogen 
assimilation and fixation, together with the scientific explanation of the 
processes involved in these changes, stand out as witnesses to the ex- 
cellent work of investigators who have given their entire time to con- 
centrated research along these special lines. 

Within very recent years, a second plant food element has demanded 
recognition of the soil biologist, namely, phosphoric acid. 

According to Wiley,* phosphorus exists in the soil in four forms :— 

“1. Phosphoric acid in phosphates. 

2. Phosphoric acid in compound ethers similar to phosphoglycerates 
which dilute acids and alkalies decompose slowly with regeneration of 
phosphoric acid. 

5. Mineral compounds of phosphorus of the order of phosphites 
which are resolved by oxidizing solutions like nitric acid with forma- 
tion of phosphoric acid but which are only oxidized to this stage by the 
reagents employed after contact of indefinite length and uncertainty. 

4. In the case of organic compounds of the order of the oxide of 
triethylphosphine, phosphorated phenyl compounds and cerebric acid 
with extreme difficulty by the usual reagents employed in the wet way.” 

“The mineral deposits of phosphorus as well as bone, are chiefly tri- 
calcium phosphate while the slag compound resulting from the basic 
treatment of iron ores rich in phosphorus is a tetra-calcium salt.” 

Again in the natural, raw rock phosphate, we find calcium, iron and 
aluminum combined with the phosphorus in the form of double salts. 

It is with such compounds as the two last mentioned which are only 


* Principles and Practice of Agricultural Analysis, Wiley, Vol. I, p. 460. 


354 STATE BOARD OF AGRICULTURE. 


slightly soluble in water and yet which are being used in the field quite 
generally and with success, as sources of phosphoric acid, that the pres- 
ent study is concerned. How are these insoluble compounds made solu- 
ble and thus rendered available for the use of plants? Are microorgan- 
isms in any way associated with this solvent action? 

Soil chemistry, soil physics and soil bacteriology are all probably 
involved in the answer to such a question, since if microorganisms are to 
thrive in the soil, the proper physical conditions must be maintained. 
Again there are large numbers of inorganic and organic compounds in- 
cluding the weaker acids which have their origin in microbic fermenta- 
tions and which possess more or less solvent power. These are of in- 
terest to the soil chemist. Many such compounds, however, must be ac- 
counted for by the soil bacteriologist and naturally the problem shapes 
itself into a study of the solution of insoluble phosphates by soil bacteria, 
veasts and molds either directly, on the one hand, or indirectly, on 
the other, by means of the solvents resulting from decomposition and 
fermentation. 

Stoklasa (1) has shown that when bone meal is employed as the 
insoluble phosphate, it has been possible to get as much as 21.56% of 
available phosphoric acid by inoculating a nutrient solution, phosphorus 
free, with B. megaterium, to which 10 grams of finely ground bone meal 
had been added. The bone meal he used contained 19.8% total phosphoric 
acid, 5.26% nitrogen and 1.5% fat, which is considerably lower in 
phosphoric acid and fat and higher in nitrogen than the average run of 
bone meal met with in this country. This may account for the marked 
difference between Stoklasa’s results and those obtained in this labora- 
tory. The following table taken from Stoklasa gives the results of his 
experiments based upon ten grams of bone and 900 c. c. of nutrient 


solution per flask inoculated with pure cultures and allowed to stand for 
do days. 


TaBLeE No.1. Solvent action of pure cultures according to Stoklasa. 


Grams P.O zmade} Per cent of the 


Inoculation. soluble from 10 total P.O; 
g. Bone meal. made soluble. 
BUCH MUL ETT ALEC pete ret reky aive nie Bao etc iy ays cr cadseine eel ane arse tales ec kone pore 0.067 3.83 
PU IEVE SACL AULTTI Ato a i ots hole cha Ente ehet sh eee elon are Ee ehaaub ical crete ere rat Nc ates 0.427 21.56 
eID TeESCENS HGMETACIENS). Lt) > Oo eyo ioc yele oi BUS clare ie tetoiey of'eieieie ete 0.182 9.19 
B. peters VAUEATIS Seyelscstie Gish oe acto rouel vie Segete ly SiMe Al a elma ouevene eye 0.293 14.79 
PMU TEA ICH SAC ELE DLC) die cistarele tet at atece ies cieteiceaia) oes Sisieele Bie chalk 0.308 15355 
PERN CONG CB tice) Cra it vehenate, eh yAlaa tore cus cake Rian Bun Ee beet e peter svbinrecewene 0.456 23.03 
PP MELCRCOLETACUS VULZATUIS He. Car tiene treschnter ce mye telacsl scale eqs oie e eet 0.408 20.60 


Stoklasa explains the increased soluble phosphoric acid in the in- 
oculated flasks as due to the proteolytic and diastatic enzymes incident to 
the bacterial growth acting upon the insoluble tri-calcium phosphate of 
the bone. 

To determine the action of these same organisms in soil, (2) he em- 
ployed large unglazed pots filled with ordinary field soil in which oats 
were planted as the test crop. To all but one of these, five grams of bone 


eae pr Rinfluss der Bakterien auf die Knochenzersetzung. Centralbl. f. Bakt., Abt. II Bd. 
9 
(2) Ueber den Einfiuss der Bakterien auf die Knochenzersetzung. Centralbl. f. Bakt., Abt* II 
Bd., 6, 8. 554. (1900,) 


EXPERIMENT STATION BULLETINS. ‘ 365 


meal were added. In the remaining one, the phosphoric acid and the 
nitrogen of the bone were replaced by their respective equivalents in 
superphosphate of lime and sodium nitrate. In addition to the bone, 
21% grams of glucose were added to some pots and the same amount of 
xylose to others while still other pots contained no sugar, the object be- 
ing to determine whether the carbon dioxide resulting from the fer- 
mentation of these carbohydrates would exert an increased solvent act- 
ion over the pots which contained no sugar. The pots were inoculated 
with 100 c. ¢. suspension of the different organisms employed six days 
before planting the oats. At the end of the growing period, the crop 
was harvested and separate weighings made of the grain and straw from 
each pot. Tach series in the experiment contained ten pots and the 
results given are based upon the average of these ten. The results fol- 
iow: 


TaBLe No. 2. Stoklasa’s Pot Experiments. \ 


Grain. Straw. 
Treatment of Pots. g & 
ING TANOCULA TEM aE ON CVMIEA] arte cia af acere tale Seay ct alco roe La ree teh led ore nes 161.32 | 213.81 
Not inoculated. Superphosphate and Chili saltpeter....................... 213.98 260.13 
Bs megaterium:, Bone meal without, slucoses. S520... 2 i eens eee 246.79 267.85 
Bamegatertum:) Bone mealhandelicose snc fhe ire Oe le See ae ke Lee 285.88 306.11 
Binesateriunis | sone iealiand sxylOSey ose lialhacee nie nackte ee Apel ay ccs aioe 320.52 398 .04 
B. mesentericus vulgatus. Bone meal and glucose..................-..4-. 283.21 353.77 
itt VCOIGess iy DONE Meal ANG PIMGCOSE caine ersie nya cieca cts baleen ikela tie utete: dahon 235.26 289.03 
BMDULVLICUS Ae One Meal and: SIUCOSE tes sucem eee he tvalera cecal aie clee tons Wicks ot ov nae 230.79 285.99 
B. fluorescens liquefaciens. Bone meal and glucose.............-....---2+05. 165.26 272.26 


By referring to Table No. 2, it will be seen :— 

First, that in every case where the pots containing bone were inocu- 
lated there has been an increase in the crop over the uninoculated pots. 

Second, the pots inoculated with B. megaterium to which glucose 
and xylose were added show an increase over the inoculated pot with- 
out sugar. 

Third, all inoculated pots containing a carbohydrate, with the ex- 
ception of the B. fluorescens liquefaciens series, gave a heavier yield 
than the B. megaterium pots with no carbohydrates. It seems unfortu- 
nate that control pots without the sugar were not prepared for each 
organism. Stoklasa attributes the greater weight of oats in the pots 
containing glucose and xylose to the carbon dioxide coming from the 
fermentation of these carbohydrates, acting upon the insoluble com- 
pounds of the bone and liberating phosphoric acid and nitrogen. This 
is undoubtedly an important factor in explaining the increased fertil- 
ity providing all of the organisms experimented with are capable of 
producing carbon dioxide from the carboyhydrates named, but it is prob- 
ably not the only one to be considered, since in the presence of such 
quantities of organic matter as occur in the average field soil, we should 
expect to find abundant material which would give rise to dilute or- 
ganic acids when acted upon by soil bacteria. These acids, tho weak, 
nevertheless cannot be disregarded in a question of solubility. 

Koch and Kroéber (1) in their recent work have shown that a number 
of insoluble phosphates are rendered soluble by the acids formed by 
sewage and soil bacteria from dextrose. They have employed the same 
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nutrient medium as that used by Stoklasa, except that varying amounts 
of dextrose have been added in some cases and dextrose with beef broth 
in others. In some cases raisin-must has been substituted. The 
technique of their experiment is for the most part similar to Stoklasa 
except that instead of using pure cultures for the inoculation, very 
small quantities of liquid manure, soil or potato skin have been em- 
ployed in the respective series. Bacteriological and chemical studies 
with bone meal, tri-calcium phosphate and Thomas slag showed that the 
bacteria with which the culture flasks were inoculated, produced acids 
from the dextrose capable of rendering the above compounds soluble, 
but that when calcium carbonate was introduced along with the phos- 
phate, there was no longer any solvent action, the acid having been 
neutralized by the calcium carbonate as fast as formed. From this 
they conclude that the conversion of the phosphate into a soluble form 
is a much simpler process than Stoklasa believes it to be, stating that 
it is due simply to the solvent action of the organic acids and carbonic 
acid gas produced in the soil by the bacteria, rather than to the action 
of enzymes. The following table, No. 3, taken from their work will 
serve to give some idea of the nature and general plan of their experi- 


ment. : 


(1) Der Einfluss der Bodenbakterien auf das Loslichwerden der Phosphorsaure aus verchiedenen Phos- 
phates. Fuhling’s Landwirtschafliche Zeitung, No. 7 April 1, 1906. 
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Investigations have been conducted along similar lines in this labora- 
tory for the past two years, during which time more than five hun- 
dred different determinations have been made. Our purpose from the be- 
ginning has been to demonstrate quantitatively, if possible, that the tri- 
calcium phosphate of raw bone meal and the insoluble phosphate of 
natural raw rock phosphate are made soluble by soil bacteria rather than 
to attempt any explanation of the processes involved. 


PRELIMINARY DISCUSSION. 


Knowing that the composition of a bacterial medium (1) influences 
the physiological activities of the organisms grown in it, the first prob- 
jem to confront us was, naturally, the kind of a medium to employ to 
secure the optimum results. This was met by taking several media dif- 
fering principally in the form and amount of the nitrogen they con- 
tained. 

The exact composition of each solution is given under the discussion of 
its particular series. To 4 grams of bone meal prepared as herein de- 
scribed, placed in a 1,000 c. c. Florence flask, 250 ¢. ¢. of the bacterial 
liquid was added. These fiasks were then sterilized in flowing steam 
ior one hour on three successive days. The usual sterilization for 
twenty to thirty minutes by the discontinuous method was found to 
be unsatisfactory, owing to the presence of a very resistant spore-forming 
organism found in the bone. 

After the third sterilization, all the flasks of a series were inoculated 
in triplicate from twenty-four hour agar streak cultures and placed in 
a constant temperature room at 25° C. to 25° C. All of the flasks were 
thoroughly shaken once a week during the whole period of experimenta- 
tion. Each series contained 35 flasks, three of each culture and three 
uninoculated controls. [ach series, unless otherwise stated, was ex- 
amined quantitatively for soluble phosphoric acid after 30, 60 and 90 
days. 

Where the phosphate rock was used in place of the bone, 4.5 grams 
were taken for each flask, this amount being equivalent in phosphoric 
acid to that contained in 4 grams of bone. 


BACTERIAL CULTURES. 

The bacterial cultures used in our work were partly laboratory stock 
cultures and partly those isolated from agar plates made from a water 
suspension of garden soil. To the latter cultures have been assigned the 
laboratory numbers 1, 3, 4 (B. ramosus), 7, 8. The stock cultures were 
3. subtilis, B. mycoides, B. proteus vulgaris and B. coli communis. 


BONE MEAL. 


The bone meal which furnished the tri-calcium phosphate was obtained 
from Swift & Co., Chicago, Ills., and was known as Medium Pure Raw 
Bone Meal. It contained :-— 

25.5% Total P.O, 
53.05% Nitrogen 
19% Fat 


(1) See page 27. 
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The bone was first sifted through a soil sieve of the following sized 
meshes: 2.0, 1.0, 0.5, 0.25 m. m. in the clear. The grade passed by the 
1.0 m. m. mesh but retained by the 0.5 m. m. mesh was used, the other 
being discarded after screening. The following method was employed for 
removing the dry blood and waste soluble matter from the bone. 

1. About 300 grams of the screened bone meal were steamed for two 
hours in one liter of a 0.5% salt solution using distilled water and chemi- 
cally pure sodium chloride. 

2. Cold tap water was then added, the contents of the vessel stirred 
thoroughly and allowed to settle when the top scum and the suspended 
blood particles were poured off from the surface. This washing was 
repeated from six to eight times, or until the bone was clean and 
white and free from all dark colored particles. 

3. It was then transferred to a porcelain evaporating dish and dried 
over a water bath with frequent stirring when it was ready for use. 


ROCK PHOSPHATE. 


The rock phosphate was obtained in a finely ground condition from 
the South Carolina Mining and Manufacturing Co., Nashvfle, Tenn., 
and a chemical analysis showed it to contain :— 


Insoluble: Material 2 yi) saa cele vats, - 17.22% 
OPT LL Veith NOPE AAS GANS SR REE Se SE 35.10% 
SULA 0 Aa i DME a el ag 5.56% 
Joa ie SRG Dip ae i Re NA Se an gee acne 4.78% 
EOP arr ae el spare iar agen abe Tan tee tare a Stace ce 26.72% 


ANALYTICAL METHODS. 


On the specified dates, the flasks were taken to the chemical labora- 
tory, the solutions filtered and made up to the volume of 500 ¢. ¢c, . 
from which duplicate samples of 200 ¢. c. each were taken for analysis. 

The filtering of the solutions was accomplished at first with no little 
difficulty. Owing to the sliminess of many of the solutions, due to bacter- 
ial growths, filtering through paper was practically an impossibility, 
and it was only after the following scheme was devised, that this part of 
the operation was performed satisfactorily. A four-inch Buchner filter 
was used with a thick pad of long fiber asbestos as the filtering medium. 
Through this the solution passed quite rapidly, at the same retaining 
the finest particles of the bone and phosphate rock. 

The digestion of the solutions was conducted as follows: Ten cubic 
centimeters of concentrated sulphuric acid were added to each flask, and 
after the excess of water had been driven off by boiling, small quantities 
of concentrated nitric acid were added from time to time until the solu- 
tions were colorless. 

The phosphoric acid was then determined according to the gravimetric 
method adopted by the Association of Official Agricultural Chemists. 

47 
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DISCUSSION AND DETAILS OF THE EXPERIMENTS. 
SERIES I. 


The Nutrient Solution used in Series I. contained its nitrogen in the 
form of Asparagin and had the following composition : 


PASAT UATE Oe tiys 2 fos Stn ee ee She ae 5.0 grams 
SOU <hloride! 2s) jo)) eee Vee eed AQ tye 
Potassiom: Sulphate: eS. 6 ik Se 0) ere 
Herroun SUE Hane, Tess) JU eho ee 0.001 “ 
DiBGMed water (i :% 2 22s tee 1000.0 ec. ¢. 


Germ No. § gave the largest amount of soluble phosphoric acid in 
this series, 1.19%, while germ No. 1 produced the least, 0.51%. Detailed 
results are shown in Table No. 4. , 
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SERIES II. 


The Nutrient Solution used in Series II. contained its nitrogen in the 
a . . . 5° 
form of Peptone and had the following composition: 


Peprone cee 27 Gepae ee eis heats eh a ane ee eT 
Sodimm, chloride ge % 24 cok ames cece dO oe 
Potassium ‘sulphate: «4. ). 63 ,.- sae Oe 
Kerrous sulphates sc 262 ec act 0:00i:. * 
Distilled water cassie ce ewan 1000 e. ©. 


Germ No. 8 gave the largest amount of soluble phosphoric acid in this 
series, 0.82%, while B. coli communis produced the least, 0.12%. While 
eight of the cultures shown in this series indicate a progressive solu- 
tion, there are two others which seem to point to a reversion of the 
soluble salt after sixty days to the insoluble form at the end of ninety 
days. Thruout the series there is a considerable fluctuation in the re- 
sults due either to an apparent reversion or to error in chemical de- 
terminations, the quantities in many of the analyses being so exceedingly 
small as to be overbalanced by the personal equation. Detailed results 
are given in Table No. 5. 
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SERIES IIT. 


The Nutrient Solution used in Series III. contained its nitrogen in 
the form of Beef Extract and Peptone and had the following composi- 
tion ; , 


BEEF BROTH. 


Beet Bxtract: (lelbig) 2. or ss anne 3.0 grams 
Peprone si(WVAIttey Oe Veh. Matteo acters ere UU A Raia 
Sodium: (chloride is Vale auotsaee SH eee ds 


Distiledmwatereonon ee hehe 1000 ©. ¢. 


Germ No. 8 gave the largest amount of soluble phosphoric acid in 
this series, 0.82%, while B. subtilis produced the least, 0.09%. On the 
whole this series shows the least solvent action of any. A possible ex- 
planation: of this may be found in the fact that the beef broth being a 
better nutrient than either of the two preceding solutions, the germs 
have grown very vigorously at the start and have set free in the solution 
such quantities of decomposition products that the solution has become 
“auto-toxic,’ so to speak, for the culture. The vitality of the organisms 
thus lowered, their solvent action is reduced in proportion. Further- 
more, it would seem from the negative results obtained on the thirty 
day analyses, that these decomposition products have exerted a decided 
reverting action upon the water soluble phosphates since in all but 
three cultures, the water soluble phosphoric acid after thirty days was 
less than in the sterile control. The detailed analyses are shown in 
Table No. 6. 
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SERIES IV. 


Series IV. is in all respects like Series I. except that the bone meal 
has been replaced by its phosphoric acid equivalent in finely ground 
raw rock phosphate. Here the solvent action has been so slight as to 
be practically negligible, the maximum amount of phosphoric acid 
made soluble being 0.3% by B. subtilis as against 1.19% by germ No. 
8 in the corresponding bone series. It may be noted further that the 
minimum amount of soluble P,O, in the bone series, 0.51%, is consider- 
ably larger than the maximum, 0.3%, for the phosphate rock. The 
detailed analyses are given in Table No. 7. 
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SERIES V. 


Series V. is similar to Series I]. except that the bone has been re- 
placed by its equivalent in rock phosphate. The greatest action is shown 
by germ No. 6 giving 0.42% soluble P.O, as against 0.82% by germ 
No. 8 in the corresponding bone series. 

Not only is the amount of soluble phosphoric less here than in the 
bone series but the number of germs which show the solvent action is 
also fewer. The detailed analyses are given in Table No. 8. 
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SERIES VI. 


Series VI. is similar to Series III. except that the bone has been re: 
placed by its P,O, equivalent in finely ground phosphate rock. The 
maximum action is shown by germ No. 38, giving 0.46% soluble P.O,, 
as against 0.82% by germ No. 8 in the bone series. Four cultures have 
shown no solvent action whatever. Yet while fewer germs have given 
evidence of dissolution in this series than in any other, it will be noted 
that the amount of P.O; made soluble by Germ No. 4, B. mycoides and 
b. subtilis is greater than the amount obtained by the corresponding 
germs on the bone. The detailed’ analyses are given in Table No. 9. 
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SERIES VII. 


In Series No. VII., we have attempted to duplicate Stoklasa’s work 
by using the nutrient solution which he recommends and which has the 
following composition: 


Distilled wateeigw. secs <2 cui aes eer 1000 ©. ¢. 
Potassium seu lplates foes Ge acne eke We 1.0 gram 
Masnesinm chioride +2 .20)..0.8) 5 6 - A) oot, V9 
Ferrous sulphate Gu 00. fer er anne DELO: 


100 cubic centimeters of this stock solution were diluted with 800 ec. ¢. 
of distilled water for each flask before use. 

From the results shown in tables Nos. 4, 5, 6, 7, 8, 9, it will be seen 
that we have been unable to obtain anything like the quantities of 
phosphoric acid reported by Stoklasa. This has led us to follow up his 
work and repeat his flask experiments, using his special medium, the 
same organisms except for a possible difference in vigor due to attenua- 
tion, but different bone meal. At-«the end of 33 days, determinations 
were made for soluble phosphoric acid but still we were unable even 
to approach his results. The largest amount of phosphoric acid ren- 
dered available in any of our experiments thus far cited was 1.19% P.O, 
by germ No. 8 in Series I. while the minimum quantity secured by 
Stoklasa was 9.19% by B. fluorescens liquefaciens. From this we must 
conclude that under the conditions of the experiment, the bone, being 
the only variable, must have been responsible for the difference in re- 
sults. Our determinations duplicating Stoklasa are given in Table No. 
10. 
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While the actual amounts of phosphoric made soluble as shown in 
the foregoing tables covering Series I. to VII. are in many cases so 
small as to be outweighed by the error in chemical determination, there 
are yet innumerable instances in which there is no question as to there 
being more soluble phosphoric acid in the inoculated flasks than in the 
uninoculated. There has been a gradual increase in the phosphoric 
acid made soluble with each period of chemical examination and this 
increase in nearly every case has been much greater than would result 
from mere water solution as shown by the uninoculated controls. In 
other words the action has been a slow progressive solution. 

At no time during the experiment has there been any indication of an 
acid reaction in the flasks, which fact seems to point to some force at 
work other then simply acid as suggested by Koch and Krober. 

Satisfied then, from these experiments, that only very small quanti- 
ties of insoluble phosphate could be made soluble without the in- 
tervention of an acid, our next step was to study the effect of some of 
the weaker acids upon bone meal as produced in vitro by bacterial fer- 
mentations. 


SERIES VIII. 


Lactic acid was the first one selected for our purpose since it could 
be obtained easily by inoculating sterile milk with a pure cultute of the 
lactic organism. 250 ¢c. c. of skimmed milk to which 4 grams of bone 
meal were added gave the basis for the experiment. After sterilization, 
one set of the flasks was inoculated with a pure culture of B. acidi 
lactici and the other set kept for sterile controls. At the end of fifteen 
days, chemical determinations were made yielding the results given in 
Table No. 11. 25.81% of the bone phosphate was rendered soluble in 
15 days by the lactic acid present in the sour milk. 


TABLE No. 11. Solvent Action oj the Lactic Acid jrom Sour Milk. 


Nutrient Solution: 250 cc. Milk + 4 grams bone meal, 
; Sterile B, acidi Duration of 
Culture used for the Inoculation. Control. lactici. Experiment 15 days. 
m.g.P.0; in 250 c. c. of the solution after 15 days 318.8 557.0 


m. g. P20; in 250 c. c. of the solution made soluble 
bysboe DACbeTian athena OVS eset nele ne apae ee a lesta aren sine uiews 258.2 


Per cent of P20; made soluble by the bacteria..|.......... 25.31 


—— SSS a a ee 
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SERIES IX. 


Acetic acid as met with in the production of vinegar from beer wort was 
the second one studied. For this 250 c. ¢. of sterile wort containing 4 
grams of bone meal were inoculated with a pure yeast, Saccharomyces 
cerevisiae, and the alcoholic fermentation was allowed to go on for 
three days at the end of which time a small piece of pure mother of 
vinegar was added to the flask. Acetic fermentation was set up at once 
and after fifteen days chemical determinations were made for the solu- 
ble phosphoric acid. The amounts found in the inoculated flasks and the 
uninoculated control are given in Table No. 12. 

Here again we see the marked action of the acid liberating 53.55% 
of the total phosphoric acid. 

There were probably small amounts of insoluble phosphate in both 
the milk and the wort which may,have been acted upon by the acid 
present but these have not been taken into consideration and no cor- 
rection has been made for them in reporting the soluble phosphoric 
acid as all derived from the bone meal. 


TaspLe No. 12. Solvent Action of Acetic Acid from Beer Wort. 


Nutrient Solution: 250 c.c. Beer Wort + 4 grams bone meal. 
e) abo = ——— LS m 
PMI AE Yeast and | - P 
A a be aw pl fe Se Sterile Sere | Duration of 
Cultures used for the Inoculation. | Control. My coders Experiment 15 days. 
m. g. P20; in 250 c. c. of the solution after 15 days 118.3 664.5 | 
Bas MRL NUS ie Pal TSS a a 
m. g. P20; in 250 c. c. of the solution made soluble 
by the bacteria atter UES ACL VISN fae eeecius ay raratinredeienchaill oie \eneiFeleys eae 546.2 
—— a —————| — a —— 
Per cent of P50; made soluble by the bacteria |.......... aa oo 


SERIES X AND XI. 


For comparison with the lactic and acetic acid as produced from 
milk and beer wort respectively, two more series were prepared con- 
taining these acids in chemically pure form but diluted with distilled 
water so that the strength approached that found in the fermentation. 
This was done for two reasons: 

First, to find out whether the dilute acids would have the same solvent 
action by themselves as when accompanied by the microorganisms and, 

Second, to see how readily the bone would give up its insoluble phos- 
phate under the action of the dilute acids. 

So far as these two experiments go, they seem to show that the di- 
lute acids are equally as active and even more so than the acids produced 
by the microbic fermentations in Series VITI. and IX. It would be per- 
fectly natural to expect this on account of the possible loose combina- 
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tion of the lactic acid with the casein of the milk on the one band and the 
acetic with the. wort constituents on the other. In five days the 5% 
acetic acid had made available 75% of the P.O; while the acetic germ in 
fifteen days showed only 53.55%, the acidity of the culture being a little 
less than 5%. Again, the 1% lactic acid gave 76.18% soluble P,O,; in 
five days while the lactic culture in milk of about the same acidity 
gave only 23.31% in fifteen days. 

The details and results of these two Series are shown in Tables Nos. 
13 and 14. 


TABLE No. 13. Solvent Action of Dilute Lactic Acid. 


Solution: 250 c. ce. Dilute Lactic acid + 4 grams Bone meal. 
Mann ae { 
f ; 0.% 05% RAO 5% 1.% 
Strength of lactic acid used. Control. 


| | | Se | 


in. g. PoO; in 250 c. c. of the solution | 
PUL UEI OMS crc tataie atcley a eeeheve spans cael jiroye rede | Oat HOGS 34 00 4 218.0 Visitas) 


a i a 


m g. P.O; in 250 c. c..of the solution 
made soluble by the acid after 5 days..|.......:.. et) By) 213.0 COA ens) 


Per cent of P20, made soluble by the acid}.......... | .54 8.13 20.88 76.15 


Duration of the Experiment 5 days. 


Taste No. 14. Solvent Action of Dilute Acetic Acid. 


Solution: "950 c. c. Dilute Acetic acid + 4 grams Bone meal. 
ae ¢ el 
Strength of acetic acid used. Het 05% | 0.1% 0.5% 1.0% | 5.0% 
H Control. } | | 
RTEMRONE ATR A Tus TUL NRRL iecalink, Re ae TEE A AR[ARYAL BGT TULSA Rc oe ae 
in. g. P2Os in 250 c. c. of the solution} l 
Riera yk eve euie llae | DOL aicos 1h AO 171.5 | 319.8 770.0 
Pea, WDA ane ey 
iT 
m. g. P2oOs in 250 c. c. of the solution | 
after 5 days made soluble by the acid... AAR Sin, | 27.0" | 42.0) 7166.5. 731458 ie 76520 
AAD RE ie ean 
| | 
Per cent of P2O;made soluble by the acid].......... (2665 20) Vato to eves 20.86 | 75.0 


Duration of the Experiment 5 days. 
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CONCLUSIONS. 


1. If it follows that the germs which produce the greater acidity 
in the medium give the most marked dissolution and that the solvent 
action occurs only in a medium in which there is a noticeable increase 
in the acidity, then we should say that the solvent is an acid or an acid 
compound produced by the bacterial growth. 

2. But if there is a definite solvent action and no change in the 
acidity detectable, then we should say that the solvent action is not 
due entirely to acid compounds. 

3. From all that we have gathered from our limited experiments, 
we are of the opinion that acid is not the sole solvent. 

4. Certain soil bacteria under favorable conditions do have the power 
of converting small quantities of insoluble phosphates into a soluble 
form independent of acid formation. 

5. When the bacterial growth is accompanied by acid formation, 
there is a decided solution of the insoluble phosphate. 
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THE INFLUENCE OF THE COMPOSITION OF THE MEDIUM 
UPON THE SOLVENT ACTION. 


When bacteria are isolated from the soil, it is obvious to say that we 
are cultivating them upon a medium somewhat different than the soil 
itself; but if we find that a certain soil bacterium, when grown upon 
culture media, is capable of dissolving insoluble phosphates, we may 
suspect that this germ, even while growing in the soil, does have the 
power of making phosphorus available to plants. 

Several experiments have been carried on to determine the influence 
of the composition of the medium upon the solvent action of certain 
soil bacteria. The materials experimented upon were rock phosphate, 
bone meal, tri-calcium phosphate, di-calcium phosphate and calcium 
carbonate. After these minerals were finely ground, the powders. were 
shaken up with water and those particles which remained in suspension 
for over half a minute were poured into a filter and washed with 
water. A little of the washed powder was put into a flask of medium 
and sterilized in live steam under 15 pounds pressure for fifteen minutes. 
The sterilized medium was allowed to cool to between 50°C. and 60°C., 
then shaken to distribute the suspended particles equally. Plates were 
poured by using a sterile pipette to transfer about 8 c. c. of the medium 
to sterile Petri dishes. They were inoculated by a stroke on, the surface 
of the solidified agar and placed in a constant temperature room at 
22° to 23°C. to wait developments. Here they were examined daily for 
a visible solvent action which was made apparent by the suspended 
particles near the growth of the germ disappearing and the zone adjacent 
to the streak becoming clear and transparent. This is a crude quantita- 
tive method for detecting the solvent action of bacteria, but if a minute 
dissolution is to be discovered, a more sensitive method must be re- 
sorted to. 

Ordinary nutrient agar was tried as a medium, but in no case was 
there a visible dissolution of any of the five minerals tried. 

Nutrient agar containing 2% dextrose was used. This time several of 
the germs showed an action upon the calcium carbonate and the di- 
calcium phosphate, but no visible action was seen on either the bone 
or the rock phosphate. 

A synthetic agar medium composed of .02% magnesium sulphate 
and ammonium respectively and 2% agar in tap water was tried with 
and without sugars. Into the first set of plates was poured the synthetic 
medium alone; into the second set the synthetic medium plus 4% saccha- 
rose; into the third, the fourth and the fifth sets of plates was 
poured the synthetic medium plus 1%, 2%, and 4% of dextrose respec- 
tively. Not a germ was found which gave any visible action in the 
plates containing no sugar; but, in the presence of the 4% saccharose, 
the 1%, 2% and the 4% dextrose, some of the germs gave a marked 
action upon the calcium carbonate and the di-calcium and tri-caleium 
phosphates. Some even dissolved those suspended particles which were, 
in cases, two centimeters from the growth of the germ. As before, 
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no definite action could be noticed’ upon the bone or rock phosphate. 
The solvent action of some germs seemed to be greater in the presence 
of the larger percentage of sugar, while that of others seemed to be as 
great with the 1% as with the 4%. 

In order to get the cultural conditions more nearly like those exist- 
ing in the soil, we used a medium composed of soil leachings with 
2% agar. No solvent action could be noticed. But when sugar was 
added to this medium, the action was about as marked as that with 
the synthetic medium described above. 

Now, if we used meat infusion—one liter of water to 500 grams of 
beef—instead of the water in the synthetic medium, we found that the 
solvent action exerted by the bacteria was not nearly so great. 

It might be interesting to note here that according to our experiments 
those germs which, in the presence of sugar, are the most active acid 
producers are also the germs which, in the presence of albuminoids and 
the absence of sugar, are the most active alkali producers. And again 
these active germs are the ones which have shown the greatest solvent 
action. 

Thirty-six out of fifty different bacteria isolated from the soil were 
found to give a definite, visible solvent action. One of these which produces 
no gas from sugars, but a larger amount of acid than any of the others, 
shows the greatest action upon the calcium carbonate; while other 
germs which produce gas, largely carbon dioxide, but not as much acid 
ws the former, give an action more marked than that of the stronger 
acid producers upon the di-calcium and tri-calcium phosphates. These 
points, with others noticed during the experiments, have led us to be- 
lieve that, while acid is an important factor is. dissolving insoluble 
phosphates, the carbon dioxide liberated from the carbohydrates by the 

gas producing bacteria must not be overlooked as a solvent agent. 

This agar plate method for determining the solvent action of different 
organisms, while only in a measure quantitative, has proven to be a 
very useful one in our studies with calcium carbonate, di-calcium and 
tri-caleium phosphates. However, with the more complex forms of the 
phosphate as met with in bone and phosphate rock, it has been unsatis- 
factory and has been found to be not sufficiently delicate to warrant 
our recommending it for general use with all insoluble compounds. The 
scheme commends itself especially where it is desired to determine in 
a rough way and in a short time the solvent action of a large number of 
microorganisms upon different media containing the insoluble com- 
pound in question. 

Table No. 15 shows the relative number of soil bacteria giving a 
solvent action upon the secondary and tertiary calcium phosphates and 
calcium carbonate. The medium used was the synthetic agar containing 
4% saccharose. As the results with the bone and the rock phosphate are 
all negative, owing to the rough plate method employed in obtaining this 
data, they are omitted from the table. 

Legend for Table 15: 

-- mneans, definite solution. 


? means, suspected solution. 
— means, no solution noticeable, 
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TABLE NO. 15. 


| | 
Germ. (Ca(PO.) Ca sH o(PO4)2. | CaCOz. | Germ. |Ca9(PO4)(CasH2(PO.4)>. CaCO .. 
Hoan eget 1 Gana ee i | 
Ae = | + Vite Sa _ + Bs 
BGP tec + CaM eam - - 
on leans f 1A. ae a ? 
ae ieee ss = 1B. + ee be 
E Es = z 1C S ee + 
F S 2 = iD “Ea dhl 4 sd 
G = & . 1E u + + 
H is ts a 1F se + 
te is Hd dig eo > ? 
J = = 2 1H. a > ? 
K fs ef us 11 “ae + + 
L = | = = 1J = as + 
M 2) ch + or We ai sith # | + 
N - - raed OPN) Rca stat = | = Mahi Fe 
Or - | Say cr eave uit LINE — | + + 
P sa ae f fais ae al aN = 4 + 
Q — + ies Koh ~ + + 
BNL - ee at ner us uf + 
S. ed e Deahetesty Ao aes Coe ne ane an ? 
r + uu } 4 iR ws = te 
U + : | + is - : | + 
V 2 4 he iT = i | + 
W ' | + iv. | > + the 
Xx - - et 4 ae f- 
4H + + | +: 2 te a 2 


In publishing the present work, the writers do it more as a pre- 
liminary report than as a finished product. We have had to feel our 
way rather blindly; many of the problems which have arisen have 
been fundamental and progress has been necessarily slow but when our 
more intensive investigations which we are now carrying on have been 
completed, we hope to be able to offer more definite data concerning the 
relation of bacterial fermentations to solvent action. 
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{Special Bulletin No. 45. | 


Farmers and fruit growers are beginning to understand the import- 
ance of the use of insecticides and fungicides to preserve their crops 
from the attacks of insects and diseases. To supply information as to 
the best remedies and the methods of preparing and using them, in a 
form that can be preserved so as to be convenient for reference, the fol- 
lowing bulletin has been prepared. The remedies have been thoroughly 
tested, and if the directions regarding their preparation and applica- 
tion are carefully followed, they will be found effectual and can be 
used without danger to the foliage and fruit, or the health of the con- 
sumer. 

Explanation.—While the entire number of applications given will be 
found desirable in seasons when insects and fungous diseases are par- 
ticularly troublesome, and in the case of varieties that are subject to 
attack, a smaller number will often suffice. To indicate those that are 
of greatest importance, italics have been used, while others, that, al- 
though seldom required, may sometimes be of value, are printed in plain 
type. Whenever an asterisk (*) is used it cautions against spraying 
trees with poisons while they are in blossom. 
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FORMULAS. 
BORDEAUX MIXTURE. 
Copper SuUMpbAte |... .shties 1 ees; 2 to 4 pounds 
Fresh Lime j(unslaked))y.. 2. o:.j.0 7... «2% 4 to 6 pounds 
WVAUET sh VAR a a ireenie Sable Ses bemt as. «Se 50 gallons 


Care should be taken that the lime is of good quality and well burned 
and that it has not become air-slaked. If only a small amount is to 
be slaked it will be best to use boiling water, and the lime should 
not be allowed to become dry while slaking. When much Bordeaux 
is to be prepared, it is a good plan to make up stock solutions which 
can be mixed as required, proceeding as follows: Dissolve 40 pounds 
of copper sulphate in 40 gallons of water and in a box slake 60 or more 
pounds of lime. These can be kept for some time, but it is best not to 
prepare more than can be used in a week or ten days. Each gallon 
of the solution will contain one pound of the copper sulphate, and in 
preparing it for spraying, as many gallons should be used as are neces- 
sary to furnish the proper amount of copper sulphate. Thus for each 
50 gallons required, 2 to 4 gallons of the solution should be placed in 
a barrel in which there are 26 gallons of water. An equal weight of 
lime, as near as can be estimated, should be placed in another barrel 
and 20 gallons of water added to this. After being well stirred, the 
lime mixture should be allowed to stand for a minute to give the coarse 
particles time to settle, and then the lime-water should be dipped out 
and slowly poured into the copper sulphate solution, stirring rapidly 
as the lime water is poured in. The mixture is then ready for use, but 
as there is danger of burning tender foliage if the amount of lime is 
insufficient, it is. well to use some simple test, such as dipping a knife 
blade in the mixture, or adding a few drops of ferro-cyanide of potassium 
(yellow prussiate of potash). If the amount of lime is not sufficient 
copper will be deposited upon the knife blade, while the ferro-cyanide 
of potassium will give the mixture a deep brownish-red color. More 
lime should be added if necessary until no discoloration is caused in 
either case. An excess of lime will do no harm and is always desir- 
able. 

The copper sulphate can be easily dissolved, if suspended in the water 
in a coarse sack or basket. If the lime is properly slaked and is handled 
as recommended, there will be little trouble from lumps, but it is always 
well to strain the lime-water through a sieve, such as a piece of window 
screening. 

This is the best remedy for fungous diseases except while the trees 
are dormant, or as the fruit is ripening. It is especially valuable for 
use with Paris green and other arsenites, as it lessens the danger of 
their injuring the foliage and the washing effect of rains. 

DUST SPRAYS. 

Attempts have been made to use copper sulphate and Paris green 

as dust sprays. Very unsatisfactory results have been secured when 


the dust sprays are used as fungicides but they answer fairly well 
against the coding moth and curentio, especially as the cost of the ap- 
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plications is much less than for liquid sprays. However, as the injury 
done by fungi is often greater than that by insects and it is always 
desirable to use Bordeaux mixture in liquid form, there will be little 
or no occasion for applying dust sprays of arsenicals as they can be 
readily added to the liquid Bordeaux mixture. 


SODA BORDEAUX 


Ganeeirracedilaye Leet iete oie sa ae ties ih" 1 pound 
UWA apd ee te hz: CN ea P MG hte ictal aie fagte) oeysm) 2 « 5 ounces 
COMMER SUIP NACE: Posies yer ld <a a, ole Me wine) =+ 2 pounds 
AE TOETS Fer 1 VOR a 2 eae 50 gallons 


Dissolve the copper sulphate and lye, and slake the lime in two gallons 
of hot water for each; mix the lime and copper sulphate solution and 
after adding the lye solution dilute to 50 gallons. 

This is used upon the grape for the black rot and upon other fruits 
just before they are ripe. 


COPPER SULPHATE SOLUTION. 


COnMera SUI DN ALE (occ ese tee ee me hae tne 2 pounds 
eM e Te RIS era eet ee tape rel grsharar at aa A ay ria ay ale 9 of 50 gallons 


For use before the buds open the above solution is fully as effectual 
as Bordeaux mixture and is easier to prepare and apply, but it should 
not be applied to any plant after the buds have opened. For use 
against the leaf curl of the peach this solution is especially desirable. 
Tf used before the middle of April a thorough application will entirely 
prevent the attack. 


WEAK COPPER SULPHATE SOLUTION. 


Cappera Sulphate ysl w a swels «gees alee mee: 1 pound 
MAJ ER TST es A ag Pic Alt or Ta uPe yA sich Oa ue 150 to 200 gallons 


A solution of copper sulphate of this strength can be used with safety 
upon nearly all plants. The stronger solution can be used upon ali 
fruit trees except the peach, for which a weak solution would be pre- 
ferable. Although less effective than Bordeaux mixture, the weak 
solutions of copper suiphate may be used to advantage where it is not 
desirable to apply mixtures containing lime. They seem fully as 
effectual as the ammonia solutions and are much cheaper. 


POTASSIUM SULPHIDE. 


Potassium Sulphide (liver of.sulphur)......3 ounces 
Nee Rag ke aba ey A oe Pa Roe eR Ge 10 gallons 


This solution is valuable for the gooseberry and other powdery mil- 
dews, for which it seems even more effectual than Bordeaux mixture, 
although its effects are less lasting. It does not discolor the fruit and 
is quite harmless. 


KEROSENE EMULSION. 
This is a well-known remedy for use upon soft-bodied or scale in- 
sects that suck the sap. It is made from kerosene, water and soap, 


either hard or soft, or whale oil. 
To one quart of water add one pint of soft or two ounces of hard 
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soap and heat until the soap is dissolved. Add one pint of kerosene 
and agitate freely for from three to five’ minutes, or until it forms a 
cream- ‘like emulsion, from which the oil does not separate upon stand- 
ing. This is a stock solution and can be kept for any length of time. 
3efore using, it should be diluted according to the condition of the 
trees and kinds of insects. For scale insects it is desirable to spray 
while the trees are dormant, after diluting this stock solution so that 
there will be one part of kerosene to three of water, but if it is applied 
for the same class of insects while the trees are in leaf, the amount 
of water should be at least seven or eight times as great as of the kero- 
sene in the stock solution. At this strength it will, be fatal to all soft- 
bodied insects and to many of the scales, while for many of the insects 
with soft bodies it will be found sufficiently powerful if fifteen parts 
of water are used to one of the kerosene. 

When making the emulsion with whale oil soap, the amount of the 
soap will vary with the amount of water it contains. If in a semi-liquid 
condition, one pint will answer for a pint of the oil, while four ounces 
will be sufficient if it is in a solid form. 

In making the emulsion care should be taken to keep the kerosene 
away from the fire, and a force pump should be used rather than to 
rely upon a spoon or paddle. 


SOLUBLE OILS. 


The various “soluble” oils that are being sold for the control of the 

San Jose scale have been carefully tested but, while they killed a very 
era. per cent of this insect, owing to the rapidity with which it breeds, 
the trees will be more thickly infested at the end of the season than 
before they were sprayed. Aside from being ineffectual against the scale 
at the strengths recommended, these remedies are quite expensive and 
have no fungicidal value. By using them three or four times as strong 
as recommended by the manufacturers their efficiency will be increased, 
but this will make their cost several times tlfat of lime and sulphur 
and, unless very carefully used, injury may be done to the trees. 


PARIS GREEN. 


aE SG PORT (oon Sch eccie s oa oo tas eie ts = nests 1 pound 
MAUR ct ty sh cles, cael > pislctere eee ne cera coe 100 to 200 gallons 


For the destruction of insects that eat the foliage or fruit. Paris 
ereen is a valuable remedy. It can be used in water in the above 
proportions, the stronger mixture being used for potatoes, while for 
fruits it is seldom advisable to.use more than 1 pound in 200 gallons 
of water, unless in connection with lime water or Bordeaux mixture. 
It is always advisable to first form a paste with a small amount of 
water when preparing it for spraying. For low plants Paris green 
may be used in a powder form either alone or with one hundred times its 
weight of plaster. London purple is sometimes used in place of Paris 
green, but it is more apt to injure the foliage. Green arsenoid and 
arsenate of lead are valuable substitutes for Paris green. 


ARSENATE OF LEAD. 


Arsenate OL Tags. kc «2 sis sep Qine heen 1 to 5 pounds 
PVG UET: SEY le) «ib eae ceri bol eee tee arena Gi aan 50 gallons 
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The commercial brands of arsenate of lead now on the market contain 
from thirteen to twenty per cent of arsenious oxide and hence when 
used at the rate of one pound to fifty gallons of water furnish about 
the same amount as when Paris green is used at the rate of five ounces 
in fifty gallons. It is more effectual, howeyer, when two pounds to the 
same quantity are used, and when the chewing insects are very large 
and quite numerous, it is often advisable to use three pounds in fifty 
gallons. For some insects like the rose chafer, which often appear in 
ereat numbers and die slowly, the use of five pounds, or more of 
arsenate of lead is recommended. © 

Arsenate of lead has the advantage over other arsenicals of having 
ereater adhesive properties so that it is not as readily washed off by 
rains, and it can be used upon the most tender foliage without injuring 
if even though no lime is added. 

Although the cost when two or three pounds are used in fifty gallons 
is somewhat more than that of Paris green, when the amount of arsenic 
contained is considered, the expense is little, if any, more. 


WHITE ARSENIC. 


As Paris green is quite expensive and is sometimes adulterated, 
white arsenic is frequently used in its place. Its cost is about one- 
third that of Paris green, and, as it is nearly twice as effective, the 
expense is only one-sixth as much as when Paris green is used. To 
prepare arsenic for use the following treatment is necessary: In two 
gallons of water place two pounds of freshly slaked lime and one pound 
of arsenic; after boiling thirty to forty minutes the arsenic will have 
dissolved and united with the lime, so as to form an insoluble com- 
pound. When desired for use the arsenic should be diluted, and one 
pound prepared as above will suffice for two to three hundred gallons 
when used upon fruit trees, or one hundred fifty gallons for spraying 
potatoes. That there may be no injury to the foliage, it is desirable to 
use the arsenic thus prepared either with Bordeaux mixture or lime 
water. When lime water is used, one pound of lime will be sufficient 
for twenty gallons of water. 


LIME AND SULPHUR MIXTURE. 
(For San Jose Scale.) 


ime A MOUMSIAKOCOyu:ad6 4 4'. s.aieltvata nies 15 to 25 pounds 
Miguriot Balphiars ys 3ig-2 seats wo oa 15 pounds 
WNC ROLASTEA SIN RSPAS. auth ain « Bhiy bw le: 15 gallons 


Boiled one hour and diluted to fifty gallons. 

The best remedy that has been found for the San Jose Scale is sulphur 
and lime prepared after the above formula. Where one has only a few 
acres of orchard to spray a jacketed iron kettle will answer for cook- 
ing the spray mixture. Place ten or fifteen gallons of water in a kettle 
and as soon as it boils add the lime. Fifteen pounds will answer if 
unslaked but the amount should be increased if much of it has become 
air-slaked. The maximum amount given above will not be excessive 
and as it will serve to whiten the trees and show the thoroughness of 
the spraying, it is often advisable. Make a paste of the sulphur and 
turn it into the kettle or sift it in slowly. The sulphur and lime should 
be thoroughly stirred while the lime is slaking, and occasionally until 
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the boiling has been completed. By continuing the boiling for fifty to 
sixty minutes the liquid will have changed to a reddish amber color, 
when it will be ready for use. In order to have all the sulphur dis- 
solved, boiling for one hour will be safer than for a shorter period. Cold 
water can be used for diluting if it is not convenient to use warm 
water. While the mixture need not be boiling hot, it should be at least 
warm enough to prevent the crystalizing of the sulphur. 

If a large quantity is required, steam can be used for boiling the 
mixture. This can be done either in barrels or in a tank holding 100 
to 150 gallons. 

The best results will be obtained when the spraying is done in the 
spring just before the buds open. Fairly good results can be secured 
in the fall, but winter applications will be found less effectual. 

In addition to being the best remedy for the San Jose scale and 
other insects, the sulphur and lime solution is an excellent fungicide. 
When this has been used there will be no occasion for spraying with 
Bordeaux mixture previous to the setting of the fruit. It will also de- 
stroy the eggs of any insects upon the trees as well as any that are 
present in the other stages of development. 

Although rather less effectual than the home-made mixtures some of 
the sulphur-lime solutions on the market are giving fairly good results. 


HELLEBORE. 


Mresh Wihitev Helenorel einer cele eee 1 ounce 
WATER SN oi ei a eral ae bah stalin gis 8 Sree 5 gallons 


For insects that chew, and especially for the currant and cabbage 
Worms. 
PYRETHRUM OF BUHACH. 


Pure Bresh Pyreth rom ocieiss oko s aeehs oes . Luounce 
MV Weary ei os osiarty Ci sie 2 AE AY OE, tgs es ea 5 gallons 


Valuable against both chewing and sucking insects, especially upon 
maturing fruits or vegetables, and upon flowering plants. It can also 
be applied in a powder form with a bellows. 


CAUTIONS. 


The copper solution should be made in wood, glass or earthen vessels, 
and should not be prepared in iron or tin. 

Care should be taken against spraying plants of any kind with lime 
or poisonous mixtures within four or five weeks of the time they are 
to be used as food. 

Study carefully the nature of the insect or disease and select the 
remedy that is most likely to destroy it without injuring the plants. 

Do not spray while the trees are in blossom, as the bees will be de- 
stroyed; they are necessary to fertilize the flowers. 

Pumps for the application of insecticides and fungicides should be 
sufficiently powerful. to cover the trees or plants with a fine mist, and 
where copper compounds are to be used, the working parts should be 
of brass, and if all portions that are to come in contact with the spray- 
ing mixture are of brass, the durability of the pump will be greatly in- 
creased, except when the sulphur, lime and salt wash is used. For this 
an iron pump is better. It should have metal valyes and should be 
rinsed out each day when through syraying. 
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REPORT OF THE SOUTH HAVEN SUB-STATION FOR 1907. 
FRANK A. WILKEN. 


Special Bulletin No. 46. 


Prof. L. R. Taft, Horticulturist: 


The following report upon the work of the South Haven sub-station 
for the year 1907, is herewith respectfully submitted: 

The past season was cold and backward, and with an unusual amount 
of rain. Coming after the destructive freeze of October, 1906, it has 
been an especially hard year to the horticultural interests in this fruit 
belt, the frozen district. 

In both January and February the temperature got so high as to draw 
the frost out of the ground. In March, also, we had a warm spell, 
which threatened to bring what remaining peach buds there were into 
blossom. In a few locations they did show color. Soon after, how- 
ever, it turned cold and seemed to remain so throughout the season 
except for a few hot days in August. During early spring we had a 
comparatively small amount of rain, but from the latter part of May 
on we had an unusual amount. 

Due to the cold weather the blossoms were three weeks behind their 
usual time for appearing, and lasted through an unusually long time. 
Many of the blossoms were frosted, especially those of the cherries 
and early strawberries. 

The work at the station progressed very satisfactorily although much 
of it was of a repairing nature. Large apple trees that were crowded, 
especially in the north-west block, were taken out. Many trees of all 
kinds were reset and numerous minor changes and repairs were made 
on the grounds and buildings. 

Several co-operative experiments were started but it was hard to 
get any of the fruit growers interested unless the experiments especially 
concerned some problem on their place. Some tests started are to con- 
tinue for several years. Other tests giving results this year will be 
reported in another place. 


STRAWBERRIES. 


The freeze in May frosted nearly all of the blossoms on the early 
varieties. Both of the patches, the old and the new, also showed ser- 
ious injury from the work of the white grub last year. The above con- 
ditions caused the poor crop we had this year. Due to the wet season 
the berries were somewhat soft and insipid. They failed to hold up 
well when placed on the market. The difference of time of fruiting 
between the early and late varieties was not as great as in other 
years. 

The old standard varieties such as the. Senator Dunlap, Warfield, 
Clyde, Bederwood, Uncle Jim or Dornan, Brandywine and Sample con- 
tinued to bear well. The Bederwood was, as usual, the most productive 
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variety in the patch. Although it is rather soft and insipid here it is 
reported to do well in both color and quality on a reddish stiff clay 
on which kind of soil it originated. Uncle Jim is popular along this 
Lake Shore as it is a good light soil berry and stands up well. The 
main objection to it is its softness. Many regard it as lacking quality 
while to others it is a favorite. 

Two early varieties, the Excelsior and August Luther are among the 
best for commercial purposes. They are quite similar in appearance, 
being of roundish conical shape and of a bright red color. The August 
Luther is a recent introduction. It does not bear quite as well but 
it is of better quality than Excelsior. Neither variety is very pro- 
nounced in quality, size or color; their chief value lying in their pro- 
ductiveness and earliness. Early Beauty, another early berry, is practi- 
cally identical with Excelsior. The earliest good berry of any com- 
mercial importance is the Senator Dunlap. 

The late varieties, Gandy, Nettie and Midnight are all of good size and 
quality but are rather light colored to be attractive, and are some- 
times unproductive. Nettie has the best quality of the three, and Mid- 
night is the latest, bearing after all others are through. 

The following new varieties fruited on the station grounds this year: 

Advance (Perfect).—Mid-season; berry of fair size and of good bright 
red color. Shape is a pronounced long conic. Quality is moderately 
good. The plants are small, light green, and appear to be somewhat 
tender. They do not seem to stand drought well. Needs further trial. 

Abington (Perfect).—Mid-season, ripening at about the same time 
as Glen Mary. It is a chance seedling originating in Massachusetts. 
The fruit was of a bright red color, firm and of good quality. The 
plants have a strong healthy appearance and made a good growth. 

- Beavers (Perfect).—Intr oduced from the western coast where it does 
well, but here it proves a failure due to its poor plant-making qualities. 
It also seems tender in the winter. The Oregon and Velvet, also western 
varieties, fail on the same account. 

Botham (Perfect).—A comparatively new variety reported on for the 
last two years. Last year it bore fairly well. The deep red berries 
which were of ‘good quality were somewhat tender for shipping. This 
season, as two years ago, it proved a failure. 

Buster ( Lmperfect ).—Mid-season, ripening with Warfield. Hangs on 
well to the end of the season. Form, short conical, somewhat irregular. 
Color, bright red, flesh a little lighter. Quality good and texture firm. 
Somewhat hard to pick as the hulls pull off easily and the berries lie 
under the leaves. The most productive of the new varieties, and one 
of the best. The plant is a strong vigorous grower and a good plant 
maker. Very promising. 

Cardinal (Imperfect).—Originated with Mr. G. J. Streater of Ohio. 
We have had it here for three years. The fruit is very attractive, of a 
deep glossy red color, and firm texture. The quality is good but is 
of a somewhat strong acid flavor. It would do well as a canning berry 
and also as a market berry. Here it lacks in plant-making qualities, 
the runners being few and slender. It may do well on heavy land but 
does not seem adapted to light soils, 
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Chipman (Perfect).—Received from Lincoln City, Delaware, where it 
is said to do well. The foliage is vigorous, dark green, and the plant 
hardy. The berry is irregular, roundish, conic, bright red in color, 
and fair in quality; flavor mild. Further trial will be needed to prove 
its worth. : 

Climax (Perfect)—Medium early, but lasts through a long season. 
Form flat conical, sometimes slightly furrowed. Color a medium light 
red and not very glossy; texture firm. Flavor, somewhat acid. Quality, 
fairly good. Plants good growers and one of the most productive of 
the newer varieties. Promising as an early variety. 

Ekey (Perfect).—A large, pointed, irregular berry inclining to broad 
conic. It generally has a slight neck. Color good deep red; texture, 
inclined to be soft. Flavor good, mild. The plants are vigorous and 
thrifty, making plenty of plants. From its general appearance the 
variety might be considered a cross between Haverland and Uncle Jim. 
Tis*‘season is medium early and rather short. A promising variety. 
Productive. 

Lilma (Perfect).—A late variety ripening with Nettie. The color is 
darker than the Gandy. Form irregular, roundish conic. Quality very 
good, flavor mild. Size is generally large. Foliage is a deep glossy 
green. Plants vigorous. The most promising late variety under trial. 
_ 4 F (Perfect)—Received from Flansburg and Potter, Leslie, Mich. 
During the two years fruiting here it has made a poor showing. The 
plant is thrifty and vigorous, and is a very good plant maker. The 
berry is of good color, and broad conical in form. Flavor mild and 
pleasant. Mid-season in ripening. 

Hecking No. 5 (Imperfect).—Berry roundish conical; color bright red 
and quality fairly good. Plants moderately vigorous. Lacks produc- 
tiveness. Season late. Not promising. 

Hummer (Perfect).—Large, conical, necked, sometimes wedge-shaped. 
Color bright red, generally white on tip and underside. Quality very 
good and texture firm. Plants large and thrifty. Season medium early. 
Somewhat of the New York type. Fairly productive. Needs further 
trial. 

Kittie Rice (Imperfect).—While of very good quality and appearance, 
it does not bear well on light soil. The plants are moderately vigorous. 
Sometimes known as Downing’s Bride. 

Lucas (Perfect).—Medium large: roundish conical; dark red. Quality 
fair and texture moderately firm. The plants are very vigorous and are 
good plant makers. Moderately productive. Berries do not hold up 
well. Season medium early. Not good enough for a place in the 
standard list here. 

Latest (Imperfect).—Plants bear large leaves but are not good plant 
makers. The color is an attractive bright red, a little darker than 
Gandy. Moderately firm. Quality good. Ripens with Gandy. Does 
not do well with us. 

Malinda (Perfect).—Received from California where it is a popular 
variety. The fruit is of the Uncle Jim type as is also the foliage. 
Color of fruit is an attractive bright red and the quality is like that 
of Uncle Jim. It has no advantages over that variety and is not as pro- 
ductive. 

51 
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Mead (Perfect).—Thrifty and a good plant maker. Foliage dark 
green and vigorous. Berry irregular, roundish, conical; firm, with a 
color of bright red. It bore moderately well. Needs further trial. 

Morning Star (Perfect).—An early variety, which like all early varie- 
ties had many blossoms blasted. The berry is firm; roundish, conical. 
Color bright glossy red. Fruit holds up well through a fairly long 
season. Quality good. Plants moderately vigorous. Promising. 

Mrs. Miller (Imperfect).—Introduced by the originator of Miller and 
as a companion to that variety. The berry is smooth, roundish, glossy 
red, firm in texture and of good quality. The plants have small dark- 
ereen leaves and are moderately vigorous as plant makers. Only fairly 
productive. Mid-season. Needs further trial. 

Nimrod (Perfect).—A strong thrifty plant maker; foliage vigorous 
and of medium size. The fruit is of a bright glossy red color, of firm 
texture and good quality. Productive. Promising as a mid-season 
variety. Comparatively free from rust. 

Nehring’s Gem (Imperfect).—Plants thrifty and healthy. Berries 
roundish, conical, sometimes ridged. Color bright red; texture moder- 
ately firm. Fruit stands up well in shipment. Mid-season. Moderately 
productive. Needs further trial to prove its worth. 

New Globe (Perfect)—Has large coarse foliage but the plants are 
not very thrifty. Fruit is bright red, irregular, roundish in form. 
Size generally large. Flavor rather acid. ‘Texture moderately firm. 
Season late. Lacks productiveness here. 

Pineapple (Perfect).—Foliage healthy and thrifty. <A fairly good 
plant maker. Fruit is of the Uncle Jim type. Season later than that 
variety and quality a little better. Not productive enough to be of any 
commercial use. Has not much of the pineapple flavor for which it 
is named. 

Peck No. 99 (Perfect).—Foliage thrifty and of a light green color. 
Plants set close to the ground and are only fairly good plant makers. 
Berries roundish, smooth. Color somewhat light. Quality good. Tex- 
ture moderately firm. Fairly productive. Has no good points to make 
it popular. 

Stevens Late Champion (Perfect).—A good thrifty plant with bright 
green foliage. Makes a good stand of plants. Berry roundish conical; 
color bright red. Flavor somewhat acid. Good for canning. ‘Texture 
firm. Has not proved productive with us. Season late. 

Virginia (Imperfect).—Fruit is large, rather light colored, and soft. 
Somewhat resembles Uncle Jim, but has no neck as has that variety. 
Quality moderately good. Season medium early, ripening a few days 
after Excelsior. Needs further trial here to thoroughly prove its value. 


GOOSEBERRIES. 


The gooseberry crop was good this year, Houghton, Industry and 
Pale Red bearing full crops. Orange, Josselyn and Champion also bore 
well. Of the English varieties, Columbus did the best, bearing three- 
quarters of a crop. Downing, the favorite American variety, bore a 
good crop, as usual. All of the varieties were comparatively free from 
mildew. 
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Some varieties pick easier, due to the character of the growth, length 
of spines, etc. The following were found easy to pick: Chautauqua, 
Industry, Pearl, Josselyn, Tree, Triumph and Columbus, while Orange, 
Pale Red, Downing, Houghton and Champion gave more trouble. 

It is also noticed that the cane borer affects varieties to different de- 
grees. With ten as being free from the borer the following varieties 
were affected as follows: Chautauqua 4, Champion 7, Columbus 
6, Downing 8, eee 8, Industry 7, Orange 9, Pale Red 4, Pearl 3, 
Josselyn 7, Smith 2 and Tree 7. 

All of the varieties fruiting this year were reported on fully in last 
year’s report. 


CURRANTS. 


The crop of currants was good, many of the varieties bearing 
average crops. With ten as a full crop, they bore as follows: Champion 
1, Cherry 7, Comet 6, English 1, Fay 8, Holland 8, Lakewood 8, London 
10, North Star 8, Red Dutch 8, Ruby Castle 8, Select 8, Versaillaise 5, 
Red Cross 7, Pomona 4, V ictoria 7, White Dutch 8, Wilder 7, White 
Gondoin 3, Wales 1, Saunders 2 and Lee 1 

The tendency of all the varieties was toward loose bunches which was 
undoubtedly due to the rainy weather at blossoming time. The fruit, 
however, hung on well. The presence of the aphis was not noticed this 
year. 

The degree of freedom from cane borers was as follows: Champion 
3, Cherry 8, Comet 6, English 8, Fay 5, Holland 7, Lakewood 4, Lee 
2, London 6, North Star 6, “Pomona 3, Red Dutch 7, Ruby Castle 7, Red 
Cross 6, Saunders <P Select {? Versaillaise 6, Victoria 1, White Dutch 
6, White Gondoin 8 and Wilder 3. 


CANE FRUITS. 


Due to the freeze, we had no crop of blackberries and raspberries to 
speak of as most of the canes were killed to the snow line. In the 
spring all of the patch was gone over and the canes cut back to healthy 
wood. 

Thrifty growing kinds as the Columbian purple cap seemed to be most 
seriously injured, while the early varieties of all of the cane fruits 
withstood the freeze comparatively well. The Rathbun blackberry had 
an especially nice crop of berries which were much larger than usual 
for that variety. 

Following is a report of the condition of the varieties after the freeze. 
R denotes red raspberries, P purplecaps and B blackcaps. 

Brilliant (R).—Not as seriously injured as many of the other red 
raspberries. Fair crop this year. 

Cardinal (P).—Did much better than Columbian. Grew well this 
year. 

Columbian (P).—Was seriously injured. Many bushes apparently 
healthy were killed. Did not grow very well. 

Conrath (B).—Is doing only fairly well this season. Was killed to 
snow line. 
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Coutant (R).—Plants in poor condition last year. Seriously affected. 
Most of them were killed. 

Cumberland (B).—Withstood freeze quite well. Had more fruit on 
new growth than other varieties. Growth good. New setting did not 
do as well as the old one. 

Cuthbert (R)—Did better than most of the red raspberries. Made 
good growth. 

Diamond (B).—Made a vigorous spreading growth this season after 
being killed back to the snow line. 

Early King (R).—Killed back quite severely but grew wel during the 
season. 

Gregg (B).—Killed back considerable but grew well this summer. Old 
patch did not do as well as the new setting. 

Haymaker (P)—Quite seriously injured, but did well during the 
growing season. 

Idaho (B).—Made a moderately vigorous growth after being frozen 
back to the snow line. 

Kansas (B).—Growth rather slow but it seems very healthy. Was 
killed to snow line. 

Livingston (B).—Made a good dense growth. 

Loudon (K).—KKilled back quite severely and did not make a good 
erowth this year. 

Marlboro (R).—Plants rather poor last year and were seriously killed 
back by the freeze, many bushes being killed. 

Miller (R).—Not doing very well, many bushes being killed, and those 
remaining made only a fair erowth. 

Mills (B) .—Made a slow growth but otherwise the bushes are in good 
condition. 

Nemeha (B).—Growth good, bushes vigorous. 

Phoenix (R).—Did well, making a good growth. A little fruit. 

Sarah (R).—Quite seriously affected. Plants weakened by freeze and 
made poor growth. 

Shaffer (P).—While some of the bushes were killed, the remaining 
ones made a good growth. 

Souhegan (B).—Some of the plants killed, others made a sparing 
growth. 

Thompson (R).—Many bushes weakened, some killed. 

Turner (R).—Plants poor last year and many were killed by the freeze. 
This variety is greatly subject to anthracnose. 


BLACKBERRIES. 


Early Harvest.—Did not stand the freeze as well as the other early 
varieties. Growth this year was fairly good. 

Karly King.—Was little affected by the freeze. Bore well, and was 
one of the best in the patch this year. 

Eldorado.Was badly injured, but made a good growth during 
the season. 

Erie——Not hurt as badly as the Eldorado. Growth was good. 

Minnewaska.—Quite seriously injured, but growth during season was 
good. 
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Nevada.—Not badly injured. Withstood the freeze better than 
Wallace. ; 

Ohmer.—Unevenly affected. Some bushes were quite seriously in- 
jured, and others very slightly. 

Rathbun.—Stood freeze well, grew well, and had a better crop than any 
other variety of blackberry. The berries were of unusual size for Rathbun. 

Snyder.—Was severely killed back, but made good growth during 
the summer. 

Wallace.—Not very seriously injured. Made a moderate growth. 

Wilson.—Was not killed back as much as many of the blackberries 
notwithstanding that it is a tender variety. Made a fairly good growth. 


CHERRIES. 


The crop of cherries ' was the smallest we have had in years. The 
blossoming was only light, and many of the blossoms were frosted. 
Montmorency Ordinaire was the only variety that had a full crop. No 
variety of sweet cherry had anything but some scattering fruit. The 
Dukes also had poor crops, the Montrueil and Olivet with about half 
crops being best. The Morellos all bore fairly well but the fruit was 
poor and undersized. The popular Richmond bore about a half crop. 

The October freeze did not injure any of the sour varieties, but the 
Dukes and sweet cherries were slightly affected; the Russian varieties 
Baltavar, Badaccony and Modnyansky were killed outright, even though 
they were protected by the hedge. 


PEACHES. 


The freeze was most disastrous on this fruit, all of the trees in the 
frosted district being killed except in the most favorable locations, and 
those with protection from the west and north. All of the trees at the 
station were killed, including those set last year. The spaces occupied 
by peaches in the northeast “and northwest blocks were reset. 

During the latter part of August the ends of the limbs turned yellow 
to about half their length while the lower half was of a healthy green 
color. Taking the head of the tree as a whole it appeared as if the 
outer part was yellow while the center was green. This was undoubtedly 
due to the souring of the soil caused by the incapacity of our drains 
to carry off the excessive moisture brought by the frequent rains we 
had. In digging grape post holes near the newly set trees we struck 
water about two and a half feet down which emitted an odor similar 
to that of marsh gas. This with the cold season and the fact that some 
of the trees were from nurseries in the frozen district and were probably 
slightly affected was the cause of the trees doing so badly this year. 
The poor condition of the newly set trees was noticed in numerous 
places. 

PLUMS. 


The plum crop was fairly good, Green Gage, Monarch, Bradshaw and 
Lombard bearing full crops. The Grand Duke, Archduke, Coe, G No. 4, 
Foot and Damsons also bore good crops. It was noticeable that varie- 
ties located under the influence of the west and north hedges bore the 
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best crops. ‘Those varieties on the east side of the grounds bore very 
little. 

None but the Japanese varieties were affected by the freeze, and, due 
to the protection of the hedge, they were not as seriously injured as in 
other places in this vicinity. The Satsuma and Red June were the 
only varieties killed, and they would have withstood the freeze better 
if they had been in better condition before. The Abundance seemed to 
come through it better than any other Japanese variety. 

All varieties were comparatively free from their usual troubles such 
as the curculio, rot and shot-hole fungus. 


PEARS. 


The following varieties had good crops this year: Howell, Sheldon, 
Winter Nelis, Mount Vernon, Zache, Flemish, Buffum, Longworth and 
Kentucky. The last three and Zache, all pears of poor quality, had full 
crops, but the pears of high quality, Seckel, Danas Hovey and Bosc, 
had very little fruit. . 

The foliage of all varieties kept in good condition. There was no 
effect of the psylla nor of the blister mite noticed. The fruit was also 
comparatively free from scab. 


APPLES. 


The crop of apples was much better than expected. The varieties in 
the northwest corner of the grounds where they got the most protection 
from the north and west hedges had the best crops. Several varieties 
in the southeast block also bore well. The following varieties had full 
crops: Shiawassee, Thompson 29, Thompson 39, McIntosh, Canada 
Baldwin, Bailey Sweet, No. 1 New, Whitney No. 20, Wagener, Gloege, 
Jonathan, Buckingham, Longfield, Nansemond, Duchess, Minkler, 
Stuart’s Golden, Wealthy, Peter, Walker, Indian, North Star (crab), 
Water, Lady Sweet, Ontario, Grimes, Lawver, Arnold, Limber Twig, 
Kinnaird, Golden Sweet, Boiken, Stark, Fameuse Sucre, Palinor, Horse, 
Doctor and Hamilton Black. 

Much Bordeaux injury was perceptible during the season, due to the 
weather conditions. Damp rainy weather is favorable to the russeting 
caused by the Bordeaux mixture. Some varieties are more susceptible 
to it than others, and generally it is the varieties most susceptible to 
scab, while those with the tender skin are more susceptible to both 
than varieties with a rather tough oily one. 

The following varieties had considerable russeting, (Bordeaux injury) 
upon them: Barry No. 5, Jersey Sweet, Garden Royal, Shiawassee, 
Jonathan, Ratsbury, Winter Banana, Sweet Orange (bad), Palinor, 
McIntosh, Thompson 29, Thompson 39, Ben Davis (bad), Wagener, Wall 
Sweet, Gloege, Fameuse, Quaker (crab), Golden Sweet, Longfield, 
Arnold, Excelsior (crab), Martha (crab), Grimes, Mason Orange, 
McMahon, Nyack, Ontario, Louise, Hurlbut, Tolman, Townsend, Mother, 
Boiken, North Star, Paragon and Rambo. 

The following varieties are not subject to it at all, or very little: 
Northern Spy, McKinley, Longkeeper, Doctor, Borovinka, Arkansas, 
Black Twig. Akin, Springdale, Rainbow, Bath, Bosnian, Dudley, Keswick, 
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Red Astrachan, Early Strawberry, Titovka, Early Joe, Dickinson, 
Duchess, Canada Baldwin, Lowell, Bailey Sweet, No. 1 New, Evans, 
Stark, Ronk, Glowing Coal, Indian, Kinnaird, Oldenburg, Pewaukee, 
Fanny, Bietigheimer, Water, Wolf River, Munson and Walker. 


GRAPES. 


As the freeze killed back all of the grape vines, advantage of the 
opportunity was taken and the trellises were changed from the four 
horizontal overhead wires to the more common way of having two 
wires, one above the cther. The old method, forming a T-shaped sys- 
tem, presented a very nice appearance in the vineyard but was rather 
troublesome for both spraying and picking, as all of the grapes grew 
on the underside and were completely covered by leaves. It necessitated 
getting down on one’s knees under the vine to pick the fruit. This 
method also shaded the fruit from the sun. 

New posts were put in throughout the entire vineyard. With few 
exceptions all of the vines sprouted at the base and all but the strongest 
shoot was removed and on this the side shoots were rubbed off so that 
all of the energy was used in an upward direction. Then the shoots were 
trained to a string tied to the wire overhead. 

There was no difference noted in the resistance of varieties to the 
freeze. Vines on poorer soil suffered most, some of them dying, and 
those with a tree to the north suffered the least. There was no fruit ex- 
cept on the Worden, which had protection from neighboring trees. 


QUINCES. 


The quince crop was better than that of any other fruit. AIl varieties 
bore well. Alaska had the best crop. Fuller and Missouri Mammoth 
also had very good crops. Angers, VanDeman, Orange and Rea bore 
moderately well. For size and appearance the fruit of the Missouri 
Mammoth was the best. All of the fruit was comparatively free from 
blemishes. 


NUTS. 


None of the nuts bore except a few hazelnuts. The freeze seriously 
affected the Japanese walnuts, both the Sieboldiana and the Cordiformis. 
The entire top was killed except in limbs that measured three inches in 
diameter, or more. Due to the fact that it was hard to tell how much 
of the wood was killed during last winter and that the tree bled after 
the sap started, the trees were left untouched until the present dormant 
season. 

The new growth of the chestnuts was killed on most of the varieties. 
The Japanese chestnuts were all killed and all of the nuts on the trees 
at the time of the freeze were destroyed. i 

The hazelnuts and filberts were not affected at all, and it is a peculiar 
fact that, although the pecan is a southern tree and is too far north 
to bear, it was not injured. 
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CULTURAL METHODS. 
| 

All of the test plots started last year had to be reset and started 
again. This year with the reset blocks we started tests in the blocks 
with four varieties of Japanese plums, one row each of Abundance, 
Red June, Burbank and Satsuma; three rows, one each of the following 
European plums; Grand Duke, Bradshaw and Monarch: also one row 
each of Wagener, Wealthy and Oldenburg apples and Engle’s Mammoth, 
Kalamazoo ‘and Elberta peaches. Each of these plots are divided into 
three sub-plots, one of which will be treated by the usual mulch method 
of culture, another by cultivating until the first week in August and 
then seeding to a cover crop, and the other will be cultivated the same 
as the second, but no cover crop is to be sown. The trees will be brought 
up under these various methods of culture and the results noted from 
time to time. The experiment will be well under way by next year. A 
Similar experiment was started on bearing Wagener trees in the orchard 
of Mr. C. J. Monroe of South Haven. 

The pears and cherries in the northeast block and the pears in the 
southeast block have been left in sod for the last three years without 
any perceptible change in their condition. The cherries in the south- 
west block were put in sod this year. 


FERTILIZERS. 


Several tests of commercial fertilizers on fruit trees and of the differ- 
ence in commercial fertilizers, barnyard manure and cover crops were 
started both at the station and cooperatively. It was with some trouble 
that places to do the cooperative work were obtained. Two places were 
secured, those of Mr. C. J. Monroe and Mr. Geo. Chatfield, both of 
South Haven. Next year an endeavor will be made to obtain other 
places so that the tests will be of more general application. They will 
be continued through a term of years and results will be noted frequently. 


SPRAYING. 


The station orchard was sprayed this spring with lime-sulphur mix- 
ture. The work was started during the latter part of April and was con- 
tinued until the buds had well started. The opening buds of the pears 
were slightly injured by the late spraying but not so much but that 
they overcame the injury by the middle of the season. It had been 
previously noticed that the opening buds of the pear and apple are 
more susceptible to late spraying of lime-sulphur than those of the 
peach. As the spraying was done late in the season it was allowed 
to take the place of the first spraying with Bordeaux mixture as a 
fungicide and served most efficiently for that purpose. 

Having tested most of the prepared scale-destroying mixtures for 
several years, the tests this year were limited to the newer ones that 
had not been tested by us. The freeze seriously interfered with the 
results, many of the trees sprayed dying during the summer. Many 
scale were also killed by the freeze and it will not be possible to give 
precise and satisfactory results this year. 

The following preparations were tested last spring and compared 
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with the home-made lime-sulphur wash: Rex Lime-Sulphur solution made 
by the Rex Company of Omaha, Nebraska. It is claimed, and analysis 
shows it to be pure lime-sulphur solution in a concentrated form. It 
is a clear reddish-amber liquid with a strong sulphur odor, and resembles 
the home-made mixture after the solid substance settles. It has been 
used successfully for scale in some of the western states. When sprayed 
on the trees it gives them a slight whitish tint. It mixed readily with 
water and sprayed easily. In the early part of the season it seemed 
effective, but toward the latter part of the summer quite a few scale 
were found, enough to show that it was not as effectual as the home- 
made mixture. However, it is as good as any of the prepared mixtures 
we have used. It can be ‘br ought for $12 per barrel of fifty gallons from 
local dealers, and when mixed at the rate of one gallon of the Rex solu- 
tion to eleven of water the price of the mixture ready for spraying is 
$1 for fifty gallons of spray. As the mixture needs no heating and there 
is little trouble in preparing it, this price is not excessive, and the 
mixture would prove a valuable one for persons with a few trees should 
it prove effective when tested under better conditions. From the analysis 
we would advise its use at the rate of one part to ten parts of water 
and that five pounds of lime be added to each fifty gallons to assist 
in securing a good job of spraying. The Niagara Lime-Sulphur solu- 
tion is very similar, 

The Lion brand of Lime-Sulphur solution is said to be a concentrated 
solution of lime and sulphur made by James A. Blanchard Co., New 
York City, and contains insoluble matter resembling that found in the 
home-made mixtures. It is used at the rate of one eallon of the mixture 
‘to forty of water. It was tested both at that strength and at the rate 
of one part to twenty parts, but in neither case did it do effective work. 
Unless it is carefully strained, it clogs the nozzles. 

The Water Soluble Oil sent out by the Thomson Chemical Company of 
Baltimore, Maryland, was also tried. The results from its use were 
similar to those from other soluble oils. The home-made lime-sulphur is 
preferable to any of the soluble oil preparations, or to any prepared 
mixtures for the destruction of the scale, that we have tested especially 
When the cost is considered. 

The above results, although quite convincing to the experimenter, 
cannot be taken as conclusive as the tests were not made under very 
good conditions, 

During the summer, the second week in August, the limbs and some of 
the leaves of a few trees each of apples, cherries, plums and pears were 
sprayed with the full strength (15 Ibs. sulphur, 25 Ibs. ime and 50 
gals, water) and half strength of the home-made lime-sulphur mixture 
and also several trees of each kind with the Rex lime-sulphur mixture 
at the strengths of one to eleven and one to twenty. This was done to test 
the practicability of using either of these mixtures during the summer 
on the main limbs of trees that were getting badly infested during 
the season, as a check to the progress of the scale during the growing 
season. Neither mixture, at either of the strengths used on any of 
the trees, caused the slightest burning of the leaves. 

This is contrary to our experience of former years. Three years ago 
various mixtures were tried and most of them burned the leaves. Our 
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results this year can not be accounted for unless it be’due to the un- 
usual amount of rainfall. Next year we expect to repeat this test. 


ARSENATE OF LEAD AS AN INSECTICIDE. 


In the orchard of Mr. C. J. Monroe, the common arsenites used in 
the spraying were tested to get comparative results. On one row of 
apples arsenate of lead at the rate of three pounds in 50 gallons of 
Gordeaux mixture was sprayed three times; viz.: Ist, immediately 
after the blossoms dropped; 2nd, ten days later, and 8rd, during the 
first week of August. On another row, Paris green was used at the 
times mentioned above. White arsenic prepared according to the Taft 
formula (boil 4 lbs. of arsenic and 8 lbs. of lime in 8 gals. of water one 
hour. Use for 600 gallons of spray.) On another row, arsenate of lead 
was sprayed twice, the first time being immediately after the blossoms 
dropped and the last during the last week of August. 

After counting the fruit and sorting out the wormy ones we got the 
following results: arsenate of lead, sprayed three times, 24 per cent 
wormy; Paris green, three times, 34 per cent wormy; white arsenic, 
three times, 80 per cent wormy, and arsenate of lead twice, 74 per 
cent wormy. Mr. Monroe states that the spraying had to be hurried 
and that the trees were not given nearly as thorough a spraying as 
he would have liked to give them. 

In our regular spraying at the station we used arsenate of lead in 
comparison with Paris green on the trees in the southeast block. A 
count and investigation of the results gave us the following: Arsenate 
of lead, 2 per cent wormy and Paris green, 514 per cent wormy. 

Both of the above tests show the superiority of the arsenate of lead 
over the other arsenites. Other things in favor of it are that it never 
burns the foliage and sticks on well. An objection to it is its expense, 
but the high price that good fruit always brings warrants the fruit 
growers in using it. 

For our regular spraying we used Bordeaux mixture in the followi ing 
strengths: First, before the blossoms opened, four pounds of copper 
sulphate to five pounds of lime in fifty gallons of water; second spray- 
ing when the fruit has set, three pounds copper sulphate and four 
pounds of lime; third spraying, ten days later, same as second; fourth 
spraying, during the first week in August, two pounds of copper sulphate 
and three pounds of lime. The result was entirely satisfactory, especially 
when two to three pounds of arsenate of lead was added for each fifty 
gallons. 
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MICHIGAN STATE AGRICULTURAL SOCIETY. 


REPORT OF THE TRANSACTIONS OF THE SOCIETY AND PRO- 


CEEDINGS OF THE EXECUTIVE COMMITTEE FOR 
THE YEAR ENDING JUNE 30, 1908. 


OFFICERS FOR 1907-8. 


President—Fred Postal, Detroit. 
_Vice-President—L. Whitney Watkins, Manchester. 
Secretary—I. H. Butterfield, Detroit. 
Treasurer—John McKay, Romeo. 

Business Manager—C. A. Floyd. 


EXECUTIVE COMMITTEE. 

(Term ending January, 1908.) 
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STANDING COMMITTEES. 


Business—A. J. Doherty, Lawrence W. Snell, J. H. Butterfield. 

Finance—D. D. Aitken, Eugene Fifield, N. J. Whelan. 

By-Laws and General Rules—W. J. Galbraith, A. E. Stevenson, V. V. Green. 

Premium List—A. J. Doherty, I. H. Butterfield, Lawrence W. Snell, Eugene Fifield, 
the President. 

Reception—John T. Rich, A. E. Stevenson, J. F. Brand, B. E. Hall, Wm. Dawson. 

Program—The Business Committee, President and Marshal. 

Cattle—C. A. Tyler. 

Horses, except for Speed—L. C. Holden. 

Horses, Speed—Eugene Tifield. 

Sheep—W. E. Boyden. 

Swine—George Kelly. 

Poultry—Daniel Thomas. 

Farm and Garden Products—W. J. Terney. 

Dairy—Lawrence W. Snell. 

Apiary—F'.. B. Ransford. 

Farm Implements and Machinery—Vincent V. Green. 

Vehicles—A. E. Stevenson. 

Main Building—C. A. Floyd. 

Art—A. H., Griffith. 

Needlework—Mrs. Belle F. Clark. 

Horticulture—Prof. L. R. Taft. 

Educational—George B. Horton; Assistant Superintendent, Thos. M. Sattler. 

Mining Exhibit—W. J. Galbraith. 

Gates—Finance Committee. 

Marshal and Superintendent of Police—A. J. Peek. 

Concessions—The Business Committee. 

Transportation—D. R. Hurst. 


IMPROVEMENTS DURING THE YEAR. 


The society has made good progress during the year in improving 
the grounds and the eeneral equipment needed for the purpose of hold- 
ing a fair. 

The electric light line was extended to cover the railroad docks 
making the loading and unloading of cars possible during the night. 

The walks and drives have been improved, shrubs and trees added, and 
much cleaning up has been done. 

In February, 1908, a contract was made with the Detroit Driving 
Club for a five year’s lease of the track and stables, the club to ex- 
pend ten thousand dollars or more on the track and in building new 
stables. 

Work on the track was begun in April and nearly ten thousand dol- 
lars was expended on the track alone, making it one of the best in the 
country. 

Two new stables were added at a cost of six thousand dollars, mak- 
ing one hundred sixty-eight stalls in the speed barns. 

Concrete walks were constructed from the electric railway entrance 
to the grand stand passing the main building. This walk is twelve feet 
wide and substantially built. 

Concrete was also laid, covering the area in front of the grand stand. 

The total square feet of concrete laid is about 60,000. 
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A septic tank and filter has been put in through which the sewerage 
from the grounds passes and which has received the approval of the 
health authorities as being sufficient to prevent offensive matter from 
entering the county ditch which passes through the grounds. 

During the year the Grand Trunk Railway put in two more sidings 
each 1,000 feet long, which adds materially to the convenience of trans- 
portation. 
A building for the use of the Detroit City Fire Department, to 

house engine and crew during the fair, was erected at a cost of $800. 


THE FAIR OF 1907. 


Was held under fayorabie conditions, the weather being fine except 
for one day. 

The exhibits were about the same as in 1906, as was also the attend- 
ance. The total receipts were also about the same, but the expenses 
were greater and the net receipts somewhat less. 

The financial result appears in the reports. 

Much more space is needed for the exhibits, as several departments 
now have but temporary quarters and the implement and machinery, 
and the vehicle department have no housing at all. 

An administration building, woman’s building, manufacturers’ build- 
ing and, most of all, a live stock amphitheater are needs in the line of 
buildings. 


MEETING OF THE EXECUTIVE COMMITTEE. 


Meeting of the Executive Committee held at the office of the Presi- 
dent, Monday, September 2, 1907, at seven o’clock P. M., called to order 
by the President. 

Roll called—quorum present. 

On motion, the place for holding the annual election was ordered to 
be at the press booth in office building. 

On motion, L. L. Kelly of Clare county, T. D. Seeley of Oakland 
county and James Slocum of Wayne county were appointed judges of 
election. 

On motion the caucus of the society was ordered to be held at the 
Michigan building on the west porch on Wednesday, September fourth, 
at 10 o’clock, A. M. 

A live stock parade was ordered for Wednesday, September fourth, 
at 11 o’clock, A. M., under direction of Superintendent Tyler. 

A protest was received from M. A. Bray & Son regarding ages of 
swine exhtbited by J. A. Teter in the open to all classes. 

On motion, the protest was referred to Supt. Geo. Kelly, who late 
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reported that it had been shown to his satisfaction that the ages of 
the swine protested were as represented by the exhibitor and that the. 
protest should net be sustained. 

Mr. L. A. Wise presented a proposition for the purchase of land 
fronting Woodward avenue, adjoining the grounds. The consideration 
of the matter was put oyer to next meeting. 

On motion, adjourned to Friday, September sixth, at 10 o’clock A. M. 


MEETING OF THE SOCIETY. 


The annual meeting of the society was held at the Michigan building, 
Wednesday, September fourth, at 10 o’clock, A. M. 

Called to order by the President. [ugene Fifield was named as 
chairman and I. H. Butterfield, secretary. 

On motion, the chairman was instructed to appoint a committee of 
three on nomination of officers. 

The chairman appointed Robert McKay of Macomb, George W. Dick- 
inson of Oakland, and N. P. Hull of Eaton. 

A recess was taken for five minutes. After five minutes, meeting 
again called to order by the chairman. 

The committee on nomination reported as follows: 

For President—Fred Postal of Detroit, Wayne county. 

For Vice-President—L. Whitney Watkins, of Manchester, Washtenaw 
county. 

For Secretary—I. H. Butterfield of Detroit, Wayne county. 

For Treasurer—Join McKay of Romeo, Macomb county. 

For members of the Executive Committee for two years—A. J. Doherty 
of Clare, Clare county; D. D. Aitken, of Flint, Genesee county; W. 
J. Terney of Roscommon, Roscommon county; L. C. Holden of Sault 
Ste. Marie, Chippewa county; W. W. Collier, of Pontiac, Oakland 
county; L. R. Taft. of Agricultural College, Ingham county; Geo. Bb. 
Horton, of Fruit Ridge, Lenawee county; W. J. Galbraith, of Calu- 
met, Houghton county; F. B. Ransford, of Caro, Tuscola county; and 
Charles L. Edwards of Carleton, Monroe county. 

On motion the secretary was instructed to east the ballot of the 
society for the names proposed, as nominations for officers for the en- 
suing year. The ballot was so cast and the chairman declared the 
persons so named to be the nominees of the society, to be voted for at 
the election, to be held on Thursday, September 5th. 

On motion adjourned. 
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ELECTION. 


The annual election was held pursuant to rules and regulations and 
by direction of the Executive Committee at the press booth in office 
building on Thursday, September fifth, from nine o’clock, A. M., to five 
o’clock, P. M. 

The judges of election heretofore appointed, having taken the oath 
of office organized by the appointment of L. L. Kelly, chairman and 
James Slocum, secretary. 

At five o’clock, P. M., the polls were closed and the judges, with 
the president of the society, counted the ballots with the following 
result: 


For President, Fred Postal of Detroit, Wayne county.... 65 
For Vice-President, L. Whitney Watkins of Manchester... 65 
For Secretary, I. H. Butterfield, of Detroit, Wayne county. 65 


For Treasurer, John McKay of Romeo, Macomb county.... 65 
For Members of the Executive Committee for two years: 
Ao eronerty, Of Glare, Clare COWUMLY i’)... Ya ad <class wos ioe 65 
«PD. D. Aitken of Flint, Genesee county................... 65 
W. J. Terney, of Roscommon, Roscommon county......... 65 
L. C. Holden, of Sault Ste. Marie, Chippewa county....... 65 
Weow- Corer of Pontiac, Oakland county: 222. .)5.. 2. o.e8 65 
L. R. Taft, of Agricultural College, Ingham county...... 65 
George B. Horton of Fruit Ridge, Lenawee county........ 65 
W. J. Galbraith of Calumet, Houghton county............ 65 
he Ee ohanstord, of Caro, Tuscola County <2) 0. os. 6. eee 65 
Chas. Edwards of Carleton, Monroe county.............. 65 


The president announced the result of the balloting and declared the 
persons above named duly elected. 

Meeting of the Business Committee, September 16th. Further routine 
business and settlement of accounts. 

Frank Freegard was engaged as caretaker of the fair grounds at 
$700 per year and house, to begin Sept. 9th. 

Meeting of the Business and Finance Committees, October 1, 1907. 

The Business Committee was authorized to construct a house for 
the caretaker. 

It was decided to issue notes of the society to the amount of $25,000 
to pay existing indebtedness. 

On motion adjourned. 

53 
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ANNUAL WINTER MEETING OF THE EXECUTIVE COMMITTEE 
HELD AT THE GRISWOLD HOUSE, DETROIT, BE- 
GINNING MONDAY, JANUARY 13TH, 

AT 8 O'CLOCK, P. M. 


Called to order by the President. 

Roll called and the following named members present: Messrs. Peek, 
Stevenson, Tyler, Whelan, Green, Snell, Kelly, Doherty, Galbraith, Ter- 
ney, Holden, Ransford, Collier, Taft, Aitken, Edwards, Fifield, Postal 
(president), Watkins, Butterfield, McKay and Mr. Edwards, new mem- 
ber elect. é 

The president read his annual address. 


President’s Address. 


To the Board of Directors of the Michigan State Agricultural Society: 


I herewith submit to you my report for the year ending December 
alist, 1907. 

It is needless for me to state that without the untiring devotion 
of each and every officer, the gratifying results of this period could 
not have been obtained, and I desire in this report to commend to your 
board these officers for their hearty co-operation in all that seemed 
best for the ultimate success. 

The Michigan state fair is for the people of Michigan. The state 
has assisted it. Its commercial and educational value cannot be ques- 
tioned. The past has demonstrated that the expenditure on the part 
of the state government was a wise one, and it is hoped that the un- 
qualified endorsement of the people will warrant a more liberal appro- 
priation in the future. 

In my report I have covered only in a general way matters of particu- 
lar interest in connection with last year’s fair, and offer to you such 
suggestions as have presented themselves in connection with our 
previous experience. 

I am inclined to think that in the past we have not given enough 
attention to details, at our annual meetings, and I hope that there will 
be a free and full discussion on each and every suggestion and recom- 
mendation contained in the following report. 

A detailed report of the various transactions of 1907, will be sub- 
mitted by the proper officers. 

The gross receipts as compared with 1906, show a decrease. 

The gate receipts were approximately sixty thousand dollars. 

The advance sale of tickets shows an increase of five thousand dollars 
over 1906. 

Railroad coupons received amount to twelve thousand seven hundred 
and sixty dollars, or a decrease of six hundred dollars as against 1906. 

The amount received from concessions was thirty-three thousand 
dollars, an increase of forty-five hundred dollars over 1906, one-half of 
this increase came from our proportion of side show receipts. 
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The sale of membership tickets shows a decrease and the premium 
list advertising an increase. 

The disbursements show an increase of about thirteen thousand dol- 
lars. 

Twenty-five thousand dollars was paid in premiums as against twenty- 
two thousand dollars in 1906. 

Ten thousand dollars less was spent for free attractions than in 
1906. 

Eight thousand four hundred dollars was spent for advertising of 
every description as against seven thousand dollars in 1906. 

Four thousand dollars more was spent for interest on 1906 improve- 
ment notes. 

Highteen thousand dollars was expended in improvements in 1907. 

The net profits for 1907 fair amount to approximately twenty-seven 
thousand dollars. 

The decrease in gate receipts was due to one day of unfavorable 
weather and closing grounds on Sunday. 

I believe that our action as to Sunday closing was well taken, still 
experience has shown that a very large number of excursionists and 
local people who have no other diversions, desire that they be per- 
mitted to visit the grounds Sunday. With the closing of all business 
and amusement attractions, I believe that the best interests of all con- 
cerned would be served by opening the grounds Sunday for those who 
desire the opportunity of visiting the grounds in the same manner that 
our city parks or Belle Isle might be visited, and I recommend this action 
to your board. 

The first recommendation I have to make is in connection with 
the finances. The association has outstanding, in addition to its one 
hundred thousand dollar first mortgage bonds, eighty-two thousand 
dollars in miscellaneous notes which come due at various times and 
being payable to several parties, furnish a constant source of annoyance 
and inconvenience. Our records show that we have now an investment of 
over four hundred thousand dollars. The first mortgage covering this 
property amounts to one hundred thousand dollars, and the second 
mortgage is for one hundred thousand dollars more. The second mort- 
gage bonds are not desirable. JI would recommend that as soon as 
money conditions improve, a new first mortgage be executed for two 
hundred thousand dollars. The first mortgage bond holders could be 
satisfied, the floating indebtedness of the society be entirely wiped out 
and at the same time leave a balance to make some very necessary 
improvements. 

The duties of treasurer have been greatly increased under the pres- 
ent plan, and I would recommend that he be authorized to appoint an 
assistant with authority to sign checks, and do the necessary clerical 
work in connection with his office; a man who would be in Detroit so 
as to be in close touch with the business office of the fair. 

Among the improvements which were made this year were a water 
supply tank, fire engine house and a new electric light transformer 
station. In addition to this, under the able supervision of Superintend- 
ent Fifield, our mile track has been made one of the fastest and best 
in the country. 

Splendid improvements have been made in the grounds under the 
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supervision of Secretary Butterfield and Professor Taft. Trees and 


shrubs have been planted and walks laid out and driveways improved, 
and our grounds are the most attractive in the country. 

The Grand Trunk Railway has constructed additional side tracks 
in accordance with my recommendation of last year. These tracks 
have served to make the fair much more popular with exhibitors. 

The new department organized to look after transportation has been 
successful and should be continued. 

While we are all aware of the fact that a great deal of money could 
be put into additional desirable and almost essential improvements, still 
I can hardly feel like recommending any great investment under exist- 
ing circumstances. 

From the last three years’ experience, I would recommend that benches 
be placed in the band grove where visitors may rest and eat their lunches 
in comfort. 

We should plan for the future to have a structure where the im- 
plement and vehicle exhibits could be placed under cover. The manu- 
facturers would gladly pay the association for such space, as they 
would save the money they now expend for tents. Before this fair 
reaches its full importance it must have a building where power is 
furnished to show the process of manufacturing the different commodi- 
ties made in the state. 

Our races have been handled in a commendable manner, neverthe- 
less, the superintendent of the speed department will agree that a 
great improvement can be made if the association provides for several 
big stakes. If this were done the number of other purses may possibly 
be cut down and the public interest in the races increased. 

A proposition will be made, which if accepted would provide a track 
which would be unexcelled and would increase the receipts of the 
association. 

Among the important improvements in the operating end of the fair, 
I mention the following: Wholesalers of supplies and produce have 
been provided with buildings on five year contract. It is now convenient 
for state fair visitors to go to the grounds in automobiles since the 
checking system and reservation of space for machines has been made. 
The live stock parade, through the grounds made a decided hit and 
adds considerable interest. 

The night shows as conducted last year were not only profitable in 
themselves, but helped the concessions and the Wonderlust consider- 
ably. The class of free attractions and the program before the grand 
stand received much favorable comment and helped to make the fair 
popular. In the Wonderlust itself were many shows of unusual in- 
terest. This feature is necessary to the success of such an institution 
as ours. The management found itself short of ground space for this 
department and due allowance should be made in the future. 

I think TI express the sentiment of this body when I say that the 
exhibits of minerals, while attractive to a few, does not give satisfactory 
results when the item of expense is considered. We are too far away 
from the mineral district for a successful exhibit of this kind. I would 
recommend that in its place we show an elaborate collection of war 
relics and historical souvenirs. 

The school exhibit attracts considerable attention and I think can 
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be made much more attractive by featuring some of the exhibits. 
Manual training is receiving more attention throughout the country, 
and I believe that if we go into this end of school work, offering com- 
petition between the different schools of the state, it will prove very 
successful. 

Upon a careful investigation it has been found that a pet stock 
show could be arranged in connection with the fair. In this show, dogs 
could be exhibited on one or two days; cats and other pet stock during 
the balance of the week. It would be much better of course to have 
a building for this kind of a show, but a tent could be used temporarily. 
If this were done an admission fee should be charged which would 
more than defray the expense incidentals. If this meets with your 
approval, the premium committee should be instructed to provide for 
proper awards. The National associations of the various classes would 
willingly send their cups to our fair. 

There should be a distinction in the live stock departments between 
stock which is brought to the fair purely for sale purposes and that 
which is sent here to compete for premiums. It would hardly be well 
to try to eliminate the selling and buying of stock on the grounds, 
still provision should be made for this end, on account of the overcrowded 
condition of the exhibit buildings. 

Your attention is called to the fact that while our fair has grown 
wonderfully, its scope broadened, its convenience increased and simpli- 
fied, and the attendance greatly increased, yet the stall and pen rents 
remain the same. Where we charge but fifty cents, other associations 
charge one dollar, and where we get but two dollars for a box stall, _ 
others get three dollars. 

If our fair association is to make a good financial showing, we must 
not forget to carefully watch its sources of revenue. At the same 
time we must be careful not to drive our exhibitors away. I would 
recommend that we make an advance in these fees. 

At the last fair we incurred an expense of thirteen hundred dol- 
lars in the forage department for straw which was distributed “free” 
to stockmen. Other fairs charge the actual cost for the straw fur- 
nished and I believe that we should do the same and save quite an 
amount. 

My attention has been called by the report of the superintendent 
of cattle department, relative to having two classes for cattle, sheep 
and swine in the premium list open to all classes and Michigan class. 

The latter was, I understand, established in 1901, in the effort to 
fulfil the conditions of the legislative act making an appropriation 
for the payment of premiums on live stock and exhibits owned or pro- 
duced in the state. 

It was also contended that our herds and flocks could not compete 
with those from other states, especially with the large herds that 
wealthy stockholders should be able to fit for show purposes. 

I believe the time has come when we can safely make but one Class, 
by enlarging the premiums and extending them to fourth or even fifth 
premiums in classes having strong competition, and inserting senior 
and junior classes for the younger animals. 

I think we could comply with the terms of the appropriation act 
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in so doing, for we would still be paying more than the amount appro- 
priated to stock and articles owned in Michigan. 

Our breeders are now in shape to compete with outsiders on even 
terms as may be seen in the awards in the open classes at the last fair. 

By extending the number of awards to fourth and fifth premiums, the 
small exhibitors will be better cared for than they are now, as even in 
the state classes there are state herds that take all the first premiums 
after competing in the open class. 

I ask the committee on premium list to fully consider this matter, 
and I recommend a change to one class for each breed. My attention 
has been called to an infraction of a rule in the poultry department, 
which I think works against the interests of the society and against 
the smaller breeders of poultry. I am informed that some exhibitors 
secure poultry in large numbers, for the express purpose of securing 
a large bunch of premiums. Most of these exhibits are borrowed from 
various owners, and bunched together and shipped from one fair to 
another in car loads and in some instances these exhibitors have taken 
hundreds of dollars in premiums. This is very discouraging and detri- 
mental to the small breeder, and has a tendency to discourage instead 
of encourage the breeding of good stock and should be discouraged. 
The object of awarding premiums is to encourage the breeding of im- 
proved varieties of fowls. This kind of an exhibit does not accomplish 
that end. We have a rule in this department requiring that all fowls 
must be the property of the exhibitor who must also be a breeder of 
the variety shown by him. If this rule were enforced the injustice which 
I mentioned would be avoided, and I recommend that the rule be en- 
forced. 

The entrance fee should also be increased to twenty-five cents for each 
fowl and fifty cents for breeding pen as we now feed all the fowls. 

There has been much talk about the advance sale of tickets, and a 
careful consideration should be given this item. I believe under proper 
restrictions this is a very successful and paying proposition. Factories 
purchase quantities of tickets which they distribute to their employees. 
Wholesalers buy blocks of advance tickets and sell them to their trade 
through the state. Stores give these tickets to purchasers. All of 
this tends to increase the attendance. Many persons who would not 
go otherwise are induced to visit the fair. I think that plans could 
be devised to dispose of many advance sale tickets out in the state. In 
case of stormy weather during the fair, the advance sale tickets would 
help very materially in keeping the ticket sales somewhere near the 
expected fair weather sale. : 

The restriction which should be placed upon this sale is that they 
are not to be sold in small lots during the time the fair is open and 
this can be required and rigidly insisted upon. 

In my last year’s report I called attention to the abuse of free ad- 
mission tickets. An effort was made this year to restrict passes. I 
am very glad to learn that less than one-half the number of free ad- 
missions were presented at the 1907 fair than the one previous. Still 
the problem has not been entirely solved and I would suggest that 
a new plan be formulated and put into effect. I have drawn up a brief 
draft of a suggestive scheme for this purpose and I recommend that a 
committee be appointed to look this over, make what changes their 
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judgment calls for and report at once to the executive committee so 
that a definite order may be issued. Under this plan the exhibitors 
in the dairy and merchants’ main building would receive no passes 
whatever. 

Those who exhibit for premiums in the needle and art work depart- 
ment would have membership tickets for which they would pay one 
dollar and would receive one admission ticket good on the first day 
of the fair. The same class of exhibitors in the poultry, dairy, apiary, 
sheep, swine, cattle and horse departments would be required to pur- 
chase an exhibitor’s ticket at two dollars which would include one coupon 
ticket containing an admission for each day of the fair. 

The implement and vehicle exhibitors would receive one eight 
coupon ticket entitling the bearer to admission once on each day of 
the fair, for say each one hundred square feet of space taken. 

Concessionaries would be entitled to one eight coupon ticket for their 
fee of twenty-five dollars or less, and then at the rate of forty single 
admissions for each one hundred dollars on their contract and pro rata. 
Special contract like the bar and pool privilege, and side show would 
get tickets according to the actual number of necessary employes. 

The actual employes of the association would have the eight-coupon 
admission ticket. Officers and directors would have annual passes. 
Policemen and sheriffs would be admitted on their official badges. The 
Detroit newspapers would be taken care of through the manager of 
such papers only. State newspapers would be cared for the same way 
as this year. The free attraction people would have single admissions 
issued to them daily. Other necessary passes would be issued care- 
fully and curtailed as much as possible. 

I would suggest that a resolution be passed by this body, placing 
proper restrictions on issuing passes, which will furnish those who have 
the handling of passes good and sufficient excuse for refusing passes 
to those who are not entitled to them, and who each year secure same, 
thereby, imposing upon their friends and causing financial loss to the 
state fair. 

I have reports from the different departments in my possession. The 
eash reports I am referring to the finance committee. 

The suggested changes in the premium list, I will hand the premium 
committee. 

There are demands for increased facilities and they will be turned 
over to the 1908 business committee. 

Our finances, when the approved accounts of 1907 are paid, will 
show a bank balance of about twenty-seven hundred dollars. Mr. 
O’Hearn owes us six hundred dollars, and this together with a few 
small items due, added to this balance will amount to thirty-six hun- 
dred dollars, which should carry us until the time concession money be- 
gins to come in, (if our notes are renewed) including the twenty-five 
hundred dollar bond interest due April ist. I desire to submit for your 
special commendation the services of general superintendent Doherty 
and manager Floyd. The real burdens rested with them and the re- 
sults show that each well and creditably performed his full duty. 

I desire also to speak of the most excellent and satisfactory man- 
ner in which the newspaper publicity department was conducted by 
James Slocum. 
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To you, the members of the board, I can only express my warmest 
appreciation in behalf of myself and our Michigan people for your 
many personal sacrifices and hearty cooperation. 

In conclusion I am deeply sensible of the honor and responsibility 
conferred upon me in being again selected as Chief Executive and can 
assure you that my best efforts will be given for the continued prosperity 
and success of the institution in which I feel we are all so sincerely 
interested. 

Sincerely yours, 
FRED POSTAL, 
President. 


REPORT OF GENERAL SUPERINTENDENT. 


Mr. President and Gentlemen of the Executive Committee: 


I beg leave to briefly give you the workings of the Agricultural So- 
ciety for the past year. At your meeting in January, 1907, your in- 
structions to the Business Committee were that they carefully keep ex- 
penses down to a minimum, not in any way injuring or hindering 
the general working of the society. With that end in view, your Busi- 
ness Committee has carefully pruned every item possible. In June of 
last year we had the misfortune to lose by fire our electric transformer 
house, together with sundry electric fixtures and one large transformer ; 
the total loss being about $1,100. This handicapped us to the extent of 
building a new building at a cost of $88.00. 

We found that our electric lighting system was costing us too much. 
The reason of this was that we owned none of the material necessary. 
The transformers and material used in the past were loaned from the 
Edison Electric Company, and had to be taken down and put up every 
year. Your Business Committee conferred with the Finance Committee 
and the result was we bought from the Edison Electric Company at a 
reasonable figure—we think—all the material on the ground pertain- 
ing to the electric department, at a cost of $3,149.08. 


SEWER AND WATER. 


At the January meeting, 1906, we were indebted to Watson Bros., 
$5,250.00. This amount has been settled, net $1,862.50. We have this 
year put into permanent improvements, sewer pipe and tile, $254.08; 
sanitary tank, $157.70; water tank, $300.00; pipe, fixtures and ma- 
terial for water and sewer, $338.41, or a total of $4,319.00. 


ENGINE HOUSE. 


We found it necessary in order to procure a fire engine on the ground, 
to construct a suitable building. Your committee has constructed 
such a building at a cost of $855.83. 


or | 
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BUILDINGS. 


We found it necessary also to make improvements to our poultry 
building at a cost of $405.29. Improvements to other buildings as fol- 
lows: lumber, $200.00; labor, $201.50; painting and repairing of Michi- 
gan building, $290.00. Total, 1,096.79. 


SHRUBS AND TREES. 


Carrying out the system of putting out shade trees on the different 
avenues, we let the contract to Mr. Louis Snell for $711.50, or $6 per 
tree, he to replace any trees that die, and also care for the trees for 
a certain length of time. We also paid for shrubs and trees to Ingle- 
fritz Sons & Co., $123.75; Ferrand Nursery Co., $27.55; Coryell Nur- 
sery Co., $46.50, or a total of $909.30. 


IMPROVEMENTS TO GROUNDS. 


We found at the close of the 1906 fair, that our grounds needed 
some improvements, also the track. We found in several places in the 
track, ground we had to remove and replace. I give you in a lump sum, 
as taken from our pay roll, the cost of planting, grading, work on 
walks, drives and track, $1,949.23. Paid for gravel, stone and cinders, 
$433.99, or a total of $2,383.22. 


GRAND TRUNK SIDINGS. 


You will possibly remember in the report of the president yesterday, 
the matter of sidings. Your committee took this up with the Grand 
Trunk people, and two additional sidings were put in at a contract 
price of $1,634.00. This amount was increased by extra work. 


TEAMS AND TOOLS. 


We found it necessary to buy a team and sundry tools. We did se 
at a cost for team of $400.00, harness and fixtures, $46.70; wagon, 
$42.10, or a total of $488.80. 


FURNITURE AND FIXTURES. 


We found our office minus any furniture and we have purchased ag 
follows: typewriter desk, $23.52; office furniture, $98.50; three show 
cases at ground, $36.00; two cash bags for treasurer, $22.00; two window 
euards, $3.75; ticket boxes, $36.00, or a total of $219.77. 


CARETAKER. 


Your Business Committee found it difficult and expensive to hire day 
help to look after the grounds and has made a contract with one Frank 
Freegard of Pontiac at a cost of $700.00 a year, the society to furnish 
him a house, he to give his entire time to the society work. 

We have been able to have two small buildings built on the grounds, 
at no cost to the society, one of them wholesaler of meats and pro- 
visions; the other creamery supplies. The buildings though small add 
about $1,000 to the grounds. I would say in connection with this, 
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we receive from these people five per cent of all sales which ran up 
this year to about $500.00. 

In conclusion, I would state that there are many improvements nec- 
essary, but as long as finances are in their present condition, I think it 
better to defer all improvements. As one, of your Business Com- 
mittee, I would be in favor, if terms and arrangements could be made 
satisfactorily, that we lease, or contract with a proposed company or 
corporation to take over for a certain period of the year the grounds, 
or rather tracks and barns and procure needed improvements. 

Thanking you gentlemen, for the support given me, I am, 

Yours truly, 
A. J. DOHERTY, 
General Superintendent. 


REPORT OF THE SECRETARY. 


The Secretary reported entries and awards in the several divisions 
as follows: 


Cattle—Number single entries, 791; number herds and sweepstakes, 260. 


ATOUNC A WATGCEGsvccs Stone Bl ve leo tong Eien oa cae, @ ae Sewerane EactGets « lalehe toter Nata nen ate $7,782 00 
iless*received “Amer: -S. Hl. Bis cctiie aces sas Ses peels ake $670 50 
Hessiereceiveds. Amer Hererordias cick ieee ce cree ie re ieee 181 54 
TESSETCCEIVEG Hs, WE FASS 55 ato Benne cadicuayy cinvetn, auctel ienteclce tates 75 00 

—_—_—— 927 04 

ING paid Dy: iSOCIEYie2 o.cc.c cho nice Canela ference ard role retell eae $6,855 96 


Champion medals, 68. 

Grand champion cups, 35. 

Horses—Number of entries, 480; amount awarded, $3,166.00. 

Cups. 11. 

Sheep—Number single entries, 1,284; number herds and sweepstakes, 247: 
amount awarded, $4,026.00. 

Medals, 88. 

Cups, 44. 

Swine—Number single entries, 655; number herds and sweepstakes, 187; 
amount awarded, $3,102.00. 

Medals, 61. 

Cups, 32. 

Diplomas. 

Poultry—Number entries, 1,680; amount awarded, $1,361.50. 

Agricultural Department—Number entries, 682; amount awarded, $1,328.75. 

Dairy—Number entries, 196; amount awarded, $362.94. 

Apiary—Number entries, 52; amount awarded, $174.00. 

Art—Number entries, 276; amount awarded, $401.50. 

Needlework—Number entries, 787; amount awarded, $448.75 

Educational—Number entries, 788; amount awarded, $1,014.00. 

Horticulture—Number entries, 1,264; amount awarded, $1,825.25. 
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REPORT OF THE TREASURER. 


PCE IN ES eG CDOSTCC Min ia gd DAI Kye ecys myee, a ctevert ete ici, <oxece 6 vis) Bere o! cre aibicte; ose) are $157,731 09 

Halanceninw Mino SaVIN es Al Ke ces doce. cia c ccs ss stoke ayaveys Sd.crs eveia eeeis s 20 38 

TEAS? OLOVEYO ESTEE I ln fh Rie ren ee ea ee $152,966 05 $157,751 47 
Balance: Peoples, state. Banks ocean's noes oes oe ele ess 4,766 04 

——_—_——_— 157,732 09 

$19 3 

MBAS GOT Som GATS VICIGLY iors ke 6's a sfovasietarersicne © Sia aie avs ai@is'«) Sielelenarovew ep ocn ets 114 50 

Washeiceiasin( erAea LOVE cok eres cromhata olen Sree holes, dose eietele-tb Sis oets 145 68 

Aveo Olen GAD CMe LOIN tra iche reel otey soatera shel ial cleianaieislal gorse avoie orecaresele" sie serail 84 67 

Mheresare Ouistandine CHECKS WNPAIGs jcscwisss ersis-2ie oi alele so d.seledeteiaeis so e's $506 84 


NoTre.—This report does not cover the transactions of the year, but only shows 
the condition of the Treasurer’s account to January 1, 1908. 


FINANCIAL STATEMENT FOR 1907. 


RECEIPTS. 
ee SBCE Me CALC) FAUITISSTONS wos. ote sctoisias oso scien ste Sh, « Wier es Giesws sore wield a ose $50,941 68 
Reeder A Me COMMONS eee a es ces ore cavers wh avis rece aces e-arai dis a: < aida ate endia waters 12,761 60 
Meri etd ATA CL (LAV recess ors iets o) ch alata areas onay s fale wie Sis aishaveneye 8 due $9,353 75 
Tea SIRLING er OV.ETNIIES 5 cts toktrcre days ove cucis tictetic: Ghee udaencroms isl iste Sralow2e 
; —__—_— 17,667 00 
SETI OG TESLA TS AGS cect Ret OC IEC CRORE ORS RTO eae eae 835 00 
Mente LOUNIS=: MOULOM alt: aut! LACESin.. cs \siest bs-a:e. ere tens o) cheers Sheusperepelsi dune 374 O01 
Privileses anid sCONGERSIONS, Al KINGS a asAth soe ecetsre elects os Suet eceiel: aioe ee 31,573 00 
ACCS ECM UPTO maieie occas s cioveetres clei eleleidue cacteresce eh so aie $2,754 00 
PELeCEMb tt Olly Weal cs oer aeveriencieve ol dhenchs tis = Shi tra) She eha onete ae 1,550 00 
SS EON OTT CMe ee epe rs aeloy cok cua’ cay cotictad ois) nes eimai Miao hucba leu Mish onaaava 296 55 
— 4,600 55 
Miscellaneous receipts, advertisement premium list................ lbp 
SSHHIEPOTICS pee ee ea cate carers os PER A AM ete ata har ohne $895 65 
SOG THis TRISTAN LES yA ek ot ee ot ee eum tebe cet ae 670 50 
Snerorde Cosby ASST. <(u.c) 2c Srcvonnrarers peat Rey ates eres RE ee 181 54 
PEARSA SEAS UTM ee ASS ER er ceca ay corer’ ests le cavate sasaversigins © sbaiate alates 75 00 
SEDER CUT mater sane een tate tan ersk er Rouctsiexuoreos: & orate eres Sicte othe ome Sls 56 47 
1,979 16 
TOLAISLCCELD US WO Leta Troe acta ae ks areca cite worl eis p aha he orale Sina $122,247 75 
ABPFOPLiatlON SHON SLAUC re emreeietteie eo tists ekona seen) atererstote a aie ain cere we abaia& 10,000 00 
$132,247 75 
EXPENDITURES, 
GHCOE ANU Salar iesiney cela ore ne coop teveraee conte deve oe ates Sew Soke Ge sy alee ea $5,070 49 
Ppriniine -aAne) SLALIONCEY se ciaa, csiceie altieeratiers whhuhe wee) «0G ahetca, Lacie rakes 2,148 00 
PNGMOLE SIRE. Cr See einer tars! A ACOM Rina he erwin aren lack of Nowe cas viaiess cont rote 8,310 69 
PR LULACHIONIS:? os. ermidre pd cha cial Ae, Malpas tis Sleintaie sretula anise, o Side; Hema esse Sete 10,256 29 
US COR GE Ptetc ics, vareyncei se coediatetiyg sista 0 Mad ete Raa soit etter at Me atelel alte epenieeatal Nits 11,241 19 
BOBS, INClUGING, CUPB i s.scterstehatol clad at hers! a hoialoee ourdie alee ee coca e aettora cake 27,068 37 


Mertens TODOS, WALES ck 5 cy is au teen webeubine <b petls semen 2 319 55 
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Departments: 
Wattle Ue fete oe ee ee ei ciel aah ere aun eo ees $189 53 
10) ole ane SRE eT RIN as Ae Mes DA EN Po tame a RE Ge en a coon Sf 289 80 
SHES eho di regis teleew lates aye Seatobelle Sweeus Wey alam oo eee cere 136 79 
SWING oie. veeiscs ato te Mena ee ee eae 170255 
PE OUTL ETRY. Fass ih ocic so ote ore eee cael oie dette) ea fora eae be mae teeaete 158 00 
ENSTICULUUT EG Mie oy oe Lae hs Ore Oe eee ATE te ee 154 36 
ERT. eS kas of tee oO e re SEC oR eae ee 183 79 
PAV AUTV SY cise payers ie phe ee TTR alee OREN aay Beets etches ia atte eee RAs 78 30 
WASH ONE (Dees oe ey Sone orci me donee homie a Hehe EAS 63 43 
implements and machinery. 25 -o0- oso soeeeee eee 213 99 
TANT Phy aati eta & Bee SiR oe aR 4 BRA DAR iets th ater A he le 267 21 
INGedILS WORK ey aire ociedotscaia.e hi alert ate eee ee eee 192 32 
Vorb GUNG Ter ents nae oie tice eine hee eee ere 232 32 
EN CI GateLOWAlle Macseeer cents ssiccarchohcienss o oinre ae a Oe 110 67 
LOT Tee Tepe tee een racks eee Guetta GA a aes, tse ieee 66 46 
IVD STA ae ee Se tercke hate ajcer steeeta coe Ave hee ai OR Rosine Sion OG 125 15 
Gate police@and: tickets cso ceec,smle's a cletere olclereie cp ete 2,694 18 
CWONCESSIOMM Creeks estes ele eae oe ae eR cis eee eee 2,179 31 
Recepltionmcommittees.. sss autem een 54 02 
BiNan CEMCOMIMItCER.na> eel eicie scene ae eTne eke eine 248 38 
BUSINESS eCOMMIECG: sae Battier rien ice iomine 957 27 
IBTeESTMENCESNOMCCH om iecscce cael nonheme Gite OR ecient eee 362 00 
VilGe mpresi@ent!s: -OlGeL gra cck tein aos ee oe ee ene 68 96 
PRAT SPOTCALIOMS oe Apa creer 1a ete ce eee seek eons 149 15 
ALTGASURET«Se OMGE a5 ,3/63 seiaitic dteunoea te ec Gas Bek were 814 22 
$10,160 16 
Maintenance sh Uline tosis ences gots wctemcre te och rexcie oreo re sie le Oe Rte ere ugly Hil 
MAIN FeN AN COMSTOUNGS) crise acess ee clen eres oe cota OPER er ner Ree 4,093 72 
UTNUCT OS Hep ieet esate ail he echoes SSE eae tee eRe ot Ine Old Cra 8,352 04 
PUSAN COG pene fect ticy ote ae eacher een Na he neratice aii) Set ielete SEER ote oe eae 2,932 88 
IME SCM AME OUS. Yee eras baiots atesavene hate tevone he ee al Ghat alohc got celetete rare eT LES I ieee 4,347 04 
Total expenditures pertainine to the fait. .-.1..o.assees eee: $95,495 63 
INGERDLOMUS STOR he hy Cam: sissies ersiicks el he etal eee eee 26,752 12 
PERMANENT IMPROVEMENTS. 
(Added during 1899.) 
House: tor sre, “department. is sl.cs co te Sec cee atape ors abaltsusl srotoiel ohare peer oars $855 83 
Micepmiculieh title y SV¥SLOTMs ¥.is.Gieyte @ -raneMeuiccr creer oi ey ence talks) ree ccicliol ako No waieesementereennas 5,065 96 
SOWeT MAING = WALCI! causterstiterc lcletee-a os SiR tele aleig Rise wGisucieuneharene sae tapenerake tates 4,300 19 
LHUPTOVEMEN ESR tO! OUTNANI ES a crep.teyel 4 ochencueas Oe chs alelic) Woke mieten A choreenmemarenc tay emen 806 79 
PASTELS tel GS be tas ttc Shc ersee ca ote ie rete Titel ah cla eee] ahaue rence wiles Serevent PAS eer econ ieterene 671 09 
(Sy Taek OTE HAC he Fl kale ok MAR eae Sei eve ORS) eet ctu RON Se tart ices ue Myatelt- 909 30 
Gradins ‘and eimprovines, walks “and! drives. 9.) 0/505 sce acts clateinetle 2,383 22 
SHAT ATTGVAGOOIS: or, kee cay oiusts ckcte tar elacs as Goaieieiols se Generis tales eleheiee ct ee enemcne 488 80 
MTEC e ATE GURLUL CS sc tenc eis clare ctietais «oc sie mucnee Gielen) cretelia (ete shelietaewer erase 219 77 
$16,000 95 
INDEBTEDNESS AT CLOSE OF 1907. 
HMIrstpanOrbeaze. POMS SOLG: ‘cis c sates cccls elaie le accuses toleta,pelehay sidints Sis eictoueeete $85,000 00 
Notes secured by first mortgage bonds: 
Citizen’s Bank, Romeo, due September, 1908...... $5,000 00 
Carolime cMGK aivaes ies ete iehe toe ee recor e ie Wiiciavors cereus §,000 00 
OTANI CHG a yi sb toa. ctetaiewc leds iol chats coarate nahn rarel eerste een 5,000 00 
aE 15,000 00 
ROCA ME Spee sD tees eStats cae aareee arene eoeie leas cate nie io eie estore toe ere ete $100,000 00 
Notes) covering; floating indebtedness... 5. «> cic «es sis cisleis olete et co eisierstele 85,259 18 


Total indebtedness? | Acme cinvic.cn cio ake ofeie ole eee oe ei et nese $185,259 18 
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REPORTS OF EXECUTIVE SUPERINTENDENTS. 


CATTLE. 


To the President and Officers of the Michigan State Agricultural So- 
ciety : 


Your superintendent of cattle would offer the following report: 

The year of 1907 would seem to make an epoch in the cattle exhibit 
at the Michigan State Fair. Not that it exceeded in numbers all pre- 
vious shows or that every individual shown was better than those of 
other years, but taken as a whole, and giving consideration, the num- 
bers, the uniform quality, and the fact that eighty-one per cent of the 
cattle on exhibition were Michigan cattle, and the further fact that 
eighty-six per cent of the money in the open class was won by Michi- 
gan cattle. 

These facts of which all Michigan men may be proud are an evi- 
dence that Michigan is taking the place as a producer of high class 
cattle to which she is justly entitled. 

To make special mention of individual exhibits in this report would 
be well nigh impossible but it will perhaps suffice to say that almost 
without exception the class of cattle shown at this exhibition was of 
the highest merit and the only regret is that we were not able to 
award prizes to all. 

In numbers the Holsteins were in the lead with one hundred and 
thirty-four head from ten herds. Next came the Short Horns with one 
hundred twenty-six head of very high quality. Special mention should 
be made in this connection of one animal in particular shown in the 
dairy test by W. W. Collier of Detroit, a three year old Short Horn 
cow that should have won out in the special dairy test and would have 
done so except for technical rules by the American Short Horn Associa- 
tion governing these tests. She, however, made a good record and is but 
another instance of the value of the Short Horn as a dual purpose cow. 

All breeds named in the premium list were represented. The Brown 
Swiss ‘and Ayrshires, which heretofore have been absent, were out in 
good force. While we were short of room to care for all, the exhibitors 
were uniformly good natured and showed a disposition to put up with 
inconveniences. With the large cattle show that is likely to be made 
at our fair, there is need for still more room for housing them. Also 
provision should be made for room for food for the cattle, and also 
for bunks for the attendants where they have comfortable quarters with- 
out infringing on the space which should be occupied by cattle. 

The question of the revision of the prize list is one that should re- 
ceive careful attention by this board. That the double classification 
now existing is the subject of much annoyance and dissatisfaction is 
well known. Just what is best to do to remedy this evil is a question 
upon which we shall not all agree. After giving the matter careful 
attention and discussing it with many fair and exposition officials, and 
those who have long been in the show business, I am of the opinion 
that the best solution of the problem is the single class carrying the 
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cash prizes to at least the fourth and perhaps the fifth place, and re- 
moving all restrictions other than that of merit, except that only one 
prize should be awarded to a single exhibitor where there is no com- 
petition. 

I am not at all sure that this remedy would be a panacea for all 
the ills of the prize list. I would be unalterably in favor of maintain- 
ing the prize list with the highest possible appropriation compatible 
with our financial conditions. 

All of which is respectfully submitted, 

C. A. TYLER, 
Superintendent. 


HORSE DEPARTMENT. 


To the President and Officers of the Michigan State Agricultural So- 
ciety : 
Gentlemen :—The state fair of 1907 was honored with a most remark- 
able exhibition of horses, both in numbers and quality. 
The different classes of horses received entries as follows: 


Class 4S Standard (Bred. svete es oe ate oer eer 43 
Class’ 14 Non standard "2 oi4 iio. <s.0's seo pee ae ee 33 
Class 15— Roadsters ino sik s ok Pees See a ee 52 
Class “16 Saddile “horses (242 ont eae nae ee rls 38 
Class) 1¢—@arriave and Coach 2 ee aes 95 
Cliss’ 18-"American coach) o4.. Sos bee eee 2 
Chriss P95 SFackneys' ss 3o2 rc Fs coe ee eins eo ae 24 
Class 20 Brench Coach: oy so cts. raete pues Gasset are 0 
Class 21 Gernanscoach' 6 25 28. hee a ee eee 4 
Glass 22" Percherons 20). oeeea ae eee eee 91 
Glass 2a=Clydesdales 1 < fans ett oat cee ea ee 13 
Claas 4 SITeSs: 28> bee heroes ke sac cones pee 9 
Class: 25—-Belerans: 2 oiiseue fot ss ettge Soe eee te eee 15 
Ghiss262-Graie -dratt 3S as eet ence ew ak here eee 34 
Class 27—Breeding Shetland ponies............. 50 
Class: 28 Jacks anticmales ss: *.% oa. nates ~ eeaeere eee 3 

TAL ETI CP ROR No ale cake oe take odie ate elas ais eee 506 


Our total number of stalls was only 282, leaving a shortage of 224 
stalls, thus emphasizing the pressing necessity of at once constructing 
barn room for the show horses. 

The necessity for doubling our stabling capacity becomes impera- 
tive now that our fair will conflict with that of no other nearby 
state, except Wisconsin. Our show barn is conceded to be both beauti- 
ful and convenient; it might be extended in both parts on like plan a 
considerable distance towards the poultry house and I strongly urge that 
in addition thereto a pony barn be erected on a plan similar to the 
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one on the state fair grounds at Springfield, Ill., which is deemed the 
best pony barn in the United States. Such a barn would readily fill, 
‘and be the storm center of attraction of the entire fair. The stalls 
being made low and small, the ponies would show to their best ad- 
vantage, but while housed in such stalls as we now have in our show 
barn, they are largely lost from view and the splendor that attaches 
to a first class pony show is largely lost. Again I urge the immediate 
construction of a pony barn. 

I call your attention io another pressing need, which arises from the 
fact that many horses are required to show in harness or under saddle, 
yet we have no place whatever in which to store the harnesses, saddles 
and paraphernalia required, unless we give up horses’ stalls for the pur- 
pose, which is not only contrary to the rules, but detracts largely from 
the beauty of the barn. 

I had formerly urged that the class for coach horses be divided into 
three separate classes, namely: one for the American coach; one for 
the French, and one for the German. I had also urged that the classes 
for Shires and Clydes be separated for the reason that the owners of 
each regard his breed as a separate and distinct one, and nobody likes 
to show one breed of horses against another. 

I also ask for a division of the Hackney Class, so that the Ponies 
or small Hackneys may be in a class by themselves and not be obliged 
to show against the large ones. 

Again I call your attention to something that seems to me worthy 
of your consideration. I believe it desirable that the society should 
offer substantial premiums to photographers who shall take views on 
the grounds of animals and other exhibitions during the fairs; the 
society to select therefrom such photographs as it may desire for use 
in the next year’s premium list, and also for free distribution to local 
newspapers, agricultural and live stock papers, from day to day, to 
the end that such papers may have on hand for use the best pictures 
obtainable on the grounds. 

The judging of horses was done by a single judge, Dr. Donald G. 
Southerland of Saginaw, and I believe it was done as satisfactorily as 
it is ever likely to be done by any one judge or any number of judges. 

In conclusion I congratulate the society on the marked success of 
its recent horse exhibition and express the belief that with adequate 
housing the number of show animals may be readily doubled, making 
the Michigan State Fair one of the greatest, if not the greatest horse 
exhibit in the Union. All of which is respectfully submitted, . 

L. C. HOLDEN, 
Superintendent. 
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SPEED DEPARTMENT. 


To the President, Officers and Members of the Executive Committee of 
the Michigan State Agricultural Society: 

As superintendent of the speed department, I submit the following 
report: 

In our premium list we offered stake races for two-year-old trotters 
and pacers, also for three-year-old trotters and pacers, none of which 
filled with the exception of one starter in the three-year-old trot, which 
was settled for $135.00. 

We offered eighteen purses in the trotting and pacing classes of 
$500.00 each. The 2:11 trot did not fill, which left us seventeen races 
on our program. The 2:15 trot we declared off as we could not finish 
our program on Friday afternoon by having the trot. 

In all the races of the Michigan State Agricultural Society with which 
I have been connected for the last twenty years we have never 
had a set of horses upon the fair grounds that were so unevenly matched 
as they were in these races. 

I desire to call the attention of the committee to the condition of 
the track. It needs covering very badly. If we had a covering of suit- 
able soil of three to four inches on the top of this track it would make 
one of the best tracks in the United States, and I believe it would be 
a source of revenue to the society, as by having the track fixed we 
could have a large number of horses working on the track the entire 
season. 

In making out the attached statement showing the financial con- 
dition of the races, I have used one-half of the grand stand receipts for 
the afternoon of each day, and taken nothing to the credit of the horse 
department for entrance. through our gates. 

The receipts and disbursements are as follows: 


RECEIPTS. 
OGM be a 2 AO PEACE Nt: cs eee 2 !atns ers Gaus hr Pein i cee Oa See Sede $2,650 00 
IMentryerrOMlstaree-yeaT-Old os. 245 ee toe ao nites Aeeiee 6 00 
SZ Wiens ette25s00 TEACH AL icin aiohe ett tonic sc nuneieets 1,550 00 
hree-year-old. Purse: UNEATME «2s. «dies sn vice eee bb cae mk 300 00 
Peale LO bel MCATTICG tress chvats tetas ecrottaseieleds ioc ale a ere aoe 500 00 
Fourth money saved in free-for-all pace............... 50 00 
Hounthymoney saved sinwgs22 tTOtace se. occ «es oc celle s 50 00 
a $5,106 00 
The above receipts came into my hands during the 
fair and were turned over to the treasurer, for which I 
have his receipt. 
Received tron coll stakes® oul. ot alee wae ee ene ce $48 00 
Received strom spool! ‘privileSse.seck es do ee nee 3,140 00 
One-half afternoon receipts, grand stand............... 4,676 87 
Stall ents ee ea ok ee tate a mcr cen dele RELneD 296 55 
COLO RCATOG si, Sorcan sre ou ctcht cine isa wake eae la ae ee 450 00 
a 8,611 42 
POtal, ‘TECeIpts. 725 ..Ss soe iss Vo ona ee eee $13,717 42 
Pols] 4dispursements ocilso os Vas eee CO eee 10,304 89 


$3,412 53 
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(Gem. J. Seninencise Wikiiniikes GUIs oyeooes coo Geto moo oun Uc didn moar $98 50 
fein CAmniih, ItCIME PEGS bo toenoc dt hee Dens OD DBO OU ROO MO mE eno 50 00 
Ailey WNncwipsore ite SENS dee Gedo co bo cm oO toed Ue GOO nOMOUnntoriodcioc 33 22 
eee Mee RG CLE rain ain a Me oiazo i alle oy a5) = ous eiche, Senso ¢ doc meine 8 ve ers own ns avs 172 48 
MMECTICAH SPOLESMIAT: (AC VELEISCMLEIIE oor s<)-eicis oo <icje = ae sie. ee ola eos we cre 15 00 
BIGHSS IRENA BOGIES INGE & bdeicxs aoc od obo Ons DOOD GO oD OUED DDD aor 18 15 
FVORSCHAVVODL Oe TAChVeCbISCMLCM eure tertetere cr epcyec ste sie a(eicie/evenaiclei c/o 6, sicfaeretie ss 15 00 
WieSteriMitlOESeniran iaGViertiSGMen tes » «cists © sielscleteps isl cloicibie ow leie seb ienelieis 12 3 
MachioaneHOESeMmanl, AGVELUISEMOENE 5)... 2. cusheie e210 < oe)e -eisis oe retere of stews 10 00 
GQhicaxOwLlOrsemalsAGVEREISCMOENG .cjen selec ss cis sienec ce se o0 ei ve scores 15 00 
Gant AGATE SDOLESIMAM NEA haere crass era eles) t clade alo eke Spree tals a qustehe eteasus oa ats 10 00 
APB ETCITING CUM ASSIS LAT be aye cetayedet cucuctes cle te aiieie: <) sale shalslsbeespils lars aucseae a eiete aha Clay 1S) 
American Drottne Association, membership............025.0--<.5--- 75 00 
Wireliroatin yer Me er CUR... Greta cpevere nicl clete sists mish sisss) SavaretersieiusheieredlelSiesealar a 5 00 
Banker OC OOK TaAGVEREISING AE ECMGs xiao trix tocol sieves ede ele) sueisnere ode. « duskeya mis 20 00 
Fit NGaVALiAmMGe horses lorsmearshalll 2 crate. se eters cre «wise oe the iets Beal eho lets 15 00 
Paided-de Mwerby, lirst money, three-year-old trot. . 2... so6c0-s 051 vie os 135 00 
Witlomca rows SDeCumaAce sGalldoWene. wr icicm aiere a's eke» eiars, eels © 5) we 6 150 00 

Track work during season: 
Frank Freegard, care of track to September 7th................ 348 97 
OUMCT AW OLIGO LT AC KM srr iereKa tee sker o aiellareheb abeile “ola tou eres (ud she cei ssher ee so 43 83 
Mee pm tcamiact On sp CCIM G an (ui prnsrsre ciate ait i a)sc1 0) ciel ove rorciichehe- «| esheets eee 115 80 
Salary and expense, superintendent speed department.............. 60 00 
eRe ea ihe ibe eo ons eters oie ease eave erolio eaten ouabain lol's arevaiae igen bible acute. ay Retard eaten 9 00 
BEE Saen UIT CILGS ts a ebatel cy Sata ners ORS Sl cetera: Sface os Siaiebcttebe saree eieMtre are SPS. ae craayay alive 4 00 
Money drawn by me from treasurer to pay speed purses........... 8,800 00 
MU CyUealepeeeenec Pt epee er ae ie. cd eID Onin s SHO ROE ie Ui Mahe Mime oe Loe oot $10,304 89 


Respectfully submitted, 
EUGENE FIFIELD, 
Superintendent. 


SHEEP DEPARTMENT. 


Mr. President and Members of the Executive Committee: 


Gentlemen: As superintendent of sheep at your splendid state fair 
of 1907, I beg to submit the following report: 

If permissible from one not a member of your honorable board, I 
would suggest that owing to the large number of the exhibits in this 
department and knowing of no reason why in years to come there 
will be any great falling off in entries in this department so that you 
will not be confronted with empty pens, I can see no harm in making 
a reasonable charge above your now merely nominal pen rental for sheep 
that are brought out for sale rather than as show sheep. If practical, 
would have pens assigned in order of receipt of entries. 

Wishing to thank you all, exhibitors as well, and the Business Com- 
mittee especially for the many kindnesses shown, all of which is re- 
spectfully submitted, 

W. E. BOYDEN, 
Superintendent. 
55 
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SWINE DEPARTMENT. 


To the President and members of the Executive Committee of the Michi- 
gan State Fair: 


Gentlemen: As superintendent of swine, I beg to submit the follow- 
ing report: 
Whole number of swine exhibited, 655: 


Amount of premiums, offered: i. 2.72 6a ose $5,140.00 
Amount of premiums awarded ............ 3,102.00 


The show as a whole was a very creditable one. The lack of pens 
was somewhat annoying to both exhibitors and superintendent but was 
gotten along with, without working any serious hardship to anyone. 
There was one protest made in Duroc Jersey class, which upon investi- 
gation was not sustained. I would suggest that where protests are 
made they should be accompanied by a suitable fee to cover cost of 
investigation and where same is not sustained, party making protest 
should not be reimbursed. 

GEORGE KELLY, 
Superintendent. 


POULTRY DEPARTMENT. 


Mr. F. Postal, President: 

In accordance with the rules of the Michigan State Agricultural So- 
ciety, I herewith submit to you my report with recommendations of the 
poultry department. 


Birds -on- exhibit...) Pvc ee ee eee eee 2,163 

PUBCON i Sc as 54-5 2 BRR ee a 68 

Belgram hares. 32! 16 g..2 SORE ee ae ee ew 42 

DORAL oo8. 2 Sah oot EOL ee ene eee 2,273 
RECOM MENDATIONS. 


That the entry fee for single birds a charge of twenty-five cents be 
charged, and for pens, fifty cents; and increase premiums accordingly. 
By doing this I believe it would be the means of keeping out a lot 
of inferior birds and leave more room for better ones. 

That a floor be put in the building. There are more people pass 
through this building than any other live stock exhibit, but the accom- 
modations are poorer than any. 

Respectfully submitted for your consideration, 

D. THOMAS, 
Superintendent. 
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AGRICULTURAL DEPARTMENT. 


To the President and Executive Committee of the Michigan State Agri- 
cultural Society : 
Gentlemen :—I report a large and fine exhibit in the department of 
agricultural products at the last fair. The entries were as follows: 


NSE AO SECON eae ak sina eee Sake eleie 6 Gane 210 
Wemetet bleserspehastdevalts cleha eaiaga ie) sleleae lar ale ofsiscils “o's s\ 6 327 
CORN IPECEKG ICI pk eile ale npe ee Ae Nn OF ~ gn) am ei aa 32, 
COTA ynt RMU TER Hee eg blot /e5e lave sinteas w Riel aie a lo faere's ib 

GET ET Po a RR ey eee A a a ER ee 580 


There were eight county exhibits and each was good. 

The exhibit made by the Upper Peninsula Agricultural Association 
was the best yet made from the upper peninsula, and Mr. Geismar, 
the secretary, and Mr. Poe, the treasurer of that, association, are en- 
titled to much credit for the showing made. 

The northern counties of the lower peninsula show continued interest 
in making exhibits and the variety and quality improve each year. 

This department is greatly hampered by lack of space. The overflow 
from the building devoted to this department was placed under the 
grand stand to the great disadvantage of both the exhibitor and the 
show. 

We need at least twice the space we now have, and without it we 
cannot increase or even hold the exhibits we have had for two years 
past. 

I recommend that addition be made to the premium list for collection 
of greatest and best variety of potatoes from any county in the state, 
collected by society or individual, but all varieties in any one exhibit 
to be grown in one county. 

First, second and third premiums; also a premium for forage and 
grain, plants growing in pots or boxes. 

Collection—First, second and third premium. 

The list as now published to remain with perhaps a few modifications 
which I may suggest to the premium list committee. 

Respectfully submitted, 
W. J. TERNEY, 
Superintendent. 
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DAIRY AND DOMESTIC DEPARTMENT. 


To the President and Executive Committee: 


Gentlemen :—The exhibit in the dairy department of the fair of 1907 
was larger than in 1906. The holding of the state butter scoring test 
at the fair adds largely to the number of exhibits and brings out the 
best in the state. 

The same is true of the cheese. Michigan cheese seems to be the 
favorite, but there was a good exhibit of cheddar. 

The creamery butter scored high, the highest being 9714. 

Dairy butter scored well, and the score was quite even. 

The total number of entries and the amount awarded in each class 
were as follows: 


COHEESEC Ai aa aohd oh R aks, eases ie ee Bieta eee eae 53 
Creamery. DIteL.) 2o5:.c.cia ci oecious si ee eee eee 71 
DATE Y OUGLOR 2 is tox fe hs Soi leat von Mien ora heey risers Mats 16 
WOME S TiC. Mifes) ees og Fas. Ta Reg Reine see 56 

Total emtviGs sx 25 he). ciclo as aunt ce ees micas eee 196 


Amount awarded, $362.94. 
The exhibits of fancy cheese and butter statuary made by Peter Smith 
& Sons were very fine and were made at large expense. 
I recommend that a silver cup be awarded them for these exhibits. 
Much more space is needed for the exhibit of dairy implements and 
supplies and the exhibitors are willing to pay for this space. I shall 
be glad to see the time when they can have it, as it affords interesting 
displays for visitors to examine. 
The State Dairy and Food Department was with us as before and 
aided materially in the scoring tests and in chemical work. 
Respectfully submitted, 
L. W. SNELL, 
Superintendent. 


APIARY DEPARTMENT. 


To the President and Members of the Executive Committee: 


Gentlemen :—As superintendent of the apiarian department I submit 
the following report: 

There were two exhibitors, C. M. Nichols Co., and M. H. Hunt & Son, 
both of whom made a very fine display of live bees and honey in its 
various forms, together with beeswax. 

I find that a good many beekeepers object to making a display in the 
room under the ‘grand stand with its present arrangement, as they claim 
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they are entitled to a building suitable for their purpose, but temporarily 
I think the present location could be arranged at a very little cost to 
suit the requirements, and would recommend improvements be made. 
The apiarian department certainly attracted its share of attention 
from the visitors to the fair, and your superintendent finds that it is 
an industry to be fostered, one that the sale of its products puts a 
great many thousands of dollars of circulation throughout the state. 
Another season I am satisfied that with proper agitation a goodly num- 
ber of exhibitors should be looked for, as the beekeepers certainly 
turned out in great numbers to the 1907 exhibit. 
Respectfully submitted, 
F. B. RANSFORD, 
Superintendent. 


IMPLEMENT AND MACHINERY DEPARTMENT. 


To the Officers and Directors of the Michigan State Agricultural Society: 


Gentlemen :—I beg to submit to you the following report of the de- 
partment of implements and machinery of the fifty-eighth annual state 
fair of Michigan, held at Detroit, Aug. 29 to Sept. 6, 1907: 

There were one hundred twenty-four entries in this department, but 
for various reasons but one hundred eleven individual exhibits were 
made. I am unable to furnish definite comparison with the showing 
made by my predecessor in this department at the fair of 1906, but 
from the best information obtainable there was a total of fifty-three 
entries in 1906. The total expense of running this department for the 
entire year 1907 was $126.64, as shown by the statement turned over 
to Secretary Butterfield, Sept. 15th last. 

The matter of a permanent building for this department should be 
seriously considered by every member of our board. <A structure might 
be built on the present implement space and devoted to the use of 
vehicle as well as implement exhibitors. Charging an annual rental, 
ranging from two to four cents per square foot (power furnished) for 
floor space in a building of the character proposed would provide a 
sufficient income to not only pay the interest on such a building invest- 
ment, but would enable the society to make liberal payments on the 
original principal each year. 

Assuring you of my best efforts and wishes tending towards the future 
success of the society, I am 

Respectfully yours, 
VINCENT V. GREEN, 
Superintendent. 
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VEHICLE DEPARTMENT. 


There was a large and valuable exhibit of vehicles by manufacturers 
of these goods. 
A building in which to exhibit them is badly needed. 
A. E. STEVENSON, 
Superintendent. 


ART DEPARTMENT. 


To the Officers and Directors of the Michigan State Agricultural Society : 


Gentlemen :—To sum up briefly the work of the art department at 
the state fair this year, there has been, I think, a better standard set 
and fewer objectionable features. The larger part of the walls were 
given up to a collection of paintings that were secured by personal 
request from artists of the better class, to whom an exhibition at a 
state fair does not appeal. Feeling that their pictures will hang side 
by side with the amateur, they will not enter into competition. 

I am more strongly impressed than ever with the thought that be- 
fore your society can hope to make a creditable showing in the art de- 
partment there must be a suitable building, lighted from above, and 
reasonably fireproof. This need not be an expensive building, plain 
brick walls with rather an ornamental doorway would be quite suf- 
ficient, with an interior of the plainest and simplest character. It 
need not all be erected at once. 

With such a building you could call upon the artists of Michigan— 
a state which has produced some of the great men of the art world— 
with the assurance that they would loyally respond, and pictures of 
merit could be brought together which would form one of the most at- 
tractive features of the fair. 

I would suggest at the same time, that the pictures offered by the 
amateur have a good showing, as out of their ranks must come some 
of the future artists, but I would particularly encourage the art student 
to exhibit, so that the people may be brought in contact with the best 
development along art lines. 

With more sincere good wishes for the continued success of the society, 
Iam 

Very truly yours, 
A. H. GRIFFITH, 
Superintendent. 
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NEEDLEWORK DEPARTMENT. 


To the President and Members of the Michigan State Agricultural 


Society : 
Your superintendent of needlework begs leave to offer the following 
e 
report: 


The exhibition in the needlework department at the Michigan state 
fair in 1907 was certainly a very pleasing one, and it is gratifying 
indeed to note the number of entries made, and the superb quality of 
the articles displayed. 

It is the belief of your superintendent that some additional induce- 
ments should be made to exhibitors in this department as rapidly as 
the financial condition of the society will admit. 

A separate building for the exhibition of woman’s handiwork with 
rest rooms, demonstration rooms, and assembly hall is an innovation 
that would meet with the approval of all. If at an early date it would 
be possible to provide some kind of protection such as glass front cases, 
whereby we could make each exhibitor more secure from loss or in- 
jury to their delicate articles of handiwork, I am sure it would have 
the effect of bringing out a greater display, and also additional quality. 

I would urge upon your honorable board that something of this 
kind be provided as soon as it is expedient. 

The entries in this department this year numbered 787. The total 
value of these articles would run well into the thousands of dollars. 
This can readily be doubled with adequate provision for the protec- 
tion of at least the finer articles. 

The entire expense for conducting this department during the fair 
was $189.00. Your superintendent took activé campaign for exhibits, 
having written over one hundred personal letters, and making many 
calls, “and the only rebuffs received were on the eround of insufficient 
protection for the dainty exhibits. 

Wishing in this connection to thank the officials of the society and 
especially Secretary Butterfield for the uniform courtesy shown the 
superintendent of this department, this report is respectfully submitted. 


BELLE F. CLARK, 
Superintendent. 
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HORTICULTURAL DEPARTMENT. 


To the President and Members of the Michigan State Agricultural 
Society : 

Gentlemen :—When the work of securing a horticultural exhibit was 
taken up, two difficulties were experienced: First, the almost total failure 
of the fruit crop in most of the southern counties; second, the early 
date at which the fair was held combined with the lateness of the sea- 
son, making it difficult to secure anything like the full size and high 
color which are necessary for an attractive exhibit of fruit, especially as 
most of the fruit had to come from the northern part of the state. 

Several of the counties which had planned to make exhibits, notably 
Van Buren, Grand Traverse, Eaton and Macomb, found it practically 
impossible to secure a creditable display, while Allegan and Kent sent 
much smaller amounts than they had planned for. It was found, too, 
that, in several of the northern counties from which the expenses of 
making the exhibits have in the past been paid by appropriations by 
the boards of supervisors, no provision for anything of the kind was 
made this year. As I understand it, this was the case in Cheboygan, 
Ogemaw, Alcona and Crawford counties, and I would recommend that 
steps be taken previous to the annual meetings of the supervisors to 
secure such appropriations for the coming year. 

Considering the drawbacks mentioned above, very creditable exhibits 
of fruit were made by Roscommon and Otsego counties in the northern 
section; by Clare, Emmet, Charlevoix, Leelanau and Benzie counties in 
the northwestern section; by Oceana, Kent and Allegan counties in the 
southwest and by Washtenaw and Bay counties in the southeast section. 
Fruit from several other counties was on exhibition. The fruit from 
Oceana, Kent, Allegan and Leelanau counties was especially noticeable 
for its freedom from the attack of the various insects and diseases 
to which it is subject, due to thorough spraying. The exhibits compared 
well in extent with those of any previous year and only lacked in size 
and color. The peaches and plums were as fine 2s were ever shown 
at the state fair except that the later kinds were only partially de- 
veloped. 

The exhibit of canned and preserved fruit was slightly larger than 
in 1906, and was very tastefully arranged by Mrs. Hoffman, who also 
had charge of the cut flower exhibit. The judges found little or no 
adulteration, and the appearance and condition of the fruit, pickles and 
jellies spoke highly of the ability along this line, of the various ladies 
who furnished it. 

The greenhouse plants on exhibition for premiums were slightly in 
excess of those shown in 1906, both in quantity and quality. The build- 
ing could readily accommodate double the number of plants shown this 
year, but it cannot be very much increased unless larger premiums are 
offered, as the Detroit florists claim that the present premiums do not 
recompense them for the labor expended when they take into considera- 
tion the injury sustained by the plants. 
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A load of plants from the Belle Isle conservatory, procured through 
the kindness of Park Commissioner Breitmeyer and Superintendent 
Unger, aided materially in decorating Horticultural Hall, and as they 
were of rare species and were specially selected on account of some 
striking peculiarity, or their economic value, they attracted much atten- 
tion. 

The cut flower exhibit, although not extensive, was of unusual merit. 
The exhibit of gladioli from W. F. Bole, Ada, was the finest ever made 
in the state, and exhibits by amateurs were excellent. 

In the way of bedding plants, there was but one exhibitor for premiums, 
but he had entries in most of the classes. The appearance of the grounds 
was greatly enhanced by the large beds of cannas, salvias and roses, 
the plants for which were furnished gratuitously by Vaughan’s seed 
store of Chicago, and by other plants furnished at a merely nominal 
price by Nathan Smith & Son, of Adrian. The exhibits of the various 
nursery firms also added materially to the appearance of that portion 
of the grounds. 

As was the case in 1906, the Agricultural College occupied one corner 
of the Horticultural Hall with a very interesting and instructive ex- 
hibit, designed not only to illustrate the work of the college, and its 
equipment, but much of the exhibit was educational in its character, 
and those in charge were kept busy explaining it and answering ques- 
tions. 

I was fortunate in being able to secure Mr. M. L. Dean as judge of the 
fruit exhibit. Mr. Dean also proved very helpful in assisting the ex- 
hibitors in classifying and naming their fruit. Mr. Frank Holzbagle 
and H. W. Unger acted as judges of the cut flowers and plants, re- 
spectively. Prof. F. W. Robison was the judge of the canned fruit dis- 
play, and all of them gave good satisfaction. 

For financial statement see report of the secretary. 

Respectfully submitted, 
Lek. TART, 
Superintendent. 


EDUCATIONAL DEPARTMENT. 


To the Honorable Board of Directors of the Michigan Agricultural 
Society: 

It gives me much pleasure to submit the following report of the 
educational department of the state fair, held at Detroit Aug. 29 to 
Sept. 6, 1907: 

The educational department was a success, many of our largest and 
best city schools sending very creditable exhibits. Among the cities 
to be remembered for the fine exhibits are Detroit, Pontiac, Bay City, 
Calumet, Ironwood, Saginaw, Romeo and Wyandotte. A number of the 
small village schools of the state made very fine exhibits also. 

The premium list was arranged in the following departments: High 
school, grammar, intermediate, primary, kindergarten, music, manual 
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training, village and district schools. The different departments or 
classes were mostly well filled. 

There was a total award of $956 in the educational department. The 
total cost of conducting the department for the year, including the 
judges and sending premium list to cities, villages and commissioners 
of schools having charge of district schools, etc., amounts to about $110. 
Hence it cost the Michigan State Agricultural Society a total of about 
$1,060 to maintain the educational department. 


RECOM MENDATIONS OF THE DEPARTMENT 


Many more schools in city, village and district would be glad to ar- 
range an exhibit if they could have the premium list earlier in the year, 
and with this in mind and knowing it to be so, I would first recommend 
that the premium list be published not later than December 1. 

During our stay in Detroit our exhibit has been limited for space, . 
so that many of the exhibits could not be shown at all. 

Many will not send exhibits because they get so soiled and many are 
spoiled. If we had glass front cases we could get many better exhibits 
than we do now, and we would gain twice the space in the same room 
that we have now. 

I would second recommend that some system of glass cases be in- 
stalled for the better preservation of the exhibits and economizing space 
and this would also give us a place so the manual training exhibit would 
be more secure and free from being handled. 

With these two recommendations it gives me pleasure to submit this 
as a report of the educational department of the Michigan state fair 
held at Detroit Aug. 29th-Sept. 6th. 

Respectfully submitted, 
THOS. M. SATTLER, 
Asst. Superintendent. 


FORAGE DEPARTMENT. 


To the Officers and Members of the Michigan State Agricultural Society: 


I herewith submit the following as the report for my department for 
the year 1907: 

The forage for the fair was furnished by the North Branch Produce 
Company under arrangements made by the business committee, the de- 
tails of which I presume will show in their report. The hay, straw and 
grain furnished was of a good quality and the patrons of the fair were 
well pleased with the treatment they received and everybody appeared 
to be satisfied. 

All of which is respectfully submitted. 

WM. DAWSON, 
Superintendent. 
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MINERALS. 


The mineral exhibit at the state fair of 1907 was much more elaborate 
and comprehensive than was that of the previous year, and was visited 
by a great many more people. Our experience in 1906 enabled us to 
be prepared with a better and more pleasing exhibit than we had in 
that year. The display of minerals, combined with the mining imple- 
ments formed one of the chief features of the fair, and proved a great 
attraction for thousands of visitors. 

An effort was made to make the exhibit partly economic and educa- 
tional, as well as pleasing, and in this we were certainly successful. 
From the opening to the close of the fair, the Michigan building, in 
which the mineral exhibit was placed, was thronged with interested 
spectators, who made many inquiries regarding the nature and value of 
the minerals. f 

Beside the minerals and curiosities, the exhibits embraced a perfect 
working model of the skip and automatic dump, in active operation at 
the No. 2 shaft of the Allouez mine. 

There was also a Rand-Ingersoll drilling machine of great power and 
efficiency in the exhibit, in perfect working order. In this exhibit was 
illustrated in a limited way the evolution of the mine drill. The ap- 
pliances shown are exactly the same kind as are used every day in the 
mining of copper and iron ore, the chief mineral products of Michigan. 

The mineral exhibit of 1907, I am sure, gave great satisfaction to the 
people who visited the fair. Not a single one went away dissatisfied. 
We tried to make the exhibit interesting, attractive and educational, 
and we think we succeeded in doing so. 

Signed, 
J. L. NANKERVIS, 
In charge. 


TRANSPORTATION. 


Mr. D. R. Hurst was employed to superintend freight transportation 
to and from the fair. He succeeded in securing the unloading of ex- 
hibits promptly, and to the satisfaction of exhibitors. Also in the 
final task, that of reloading after the fair, he was able to assist both 
the railroad operators and the exhibitors and the exhibits were promptly 
loaded and dispatched to their several destinations. 

Mr. John P. Kilcline, who assisted and had charge of a large part 
of the detail work, did excellent service in looking after delayed cars 
and packages less than car lots. 

The passenger transportation was well performed by the Detroit 
United Railway, who carried the large number of passengers to and 
from the fair without delay or accident of any kind. 
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Mr. Terney presented a petition from the exhibitors and others for 
more space for the exhibits in the agricultural department. 

On motion of Mr. Snell, a silver cup was awarded Peter Smith & 
Sons for their exhibit of fancy cheese in the dairy building. 

The resignation of Mr. J. F. Brand, as member of the executive com- 
mittee, was received and accepted. 

Mr. Watkins nominated T. F. Marston, of Bay county, to fill the 
vacancy. 

On motion of Mr. Watkins, the secretary was instructed to cast the 
ballot of the committee for Mr. Marston. Ballot so cast and Mr. Mars- 
ton declared elected. 

On motion of Mr. Aitken, the fees for stalls and pens were made as 
follows: 


Single stalls for cattle, each 4 feet space...... $1 00 
Sinole stalls for horses, “ed eh). ete een de cee 1 00 
Box stalls for horseseachs iia. aires Heston 3 00 
Pens for sheep and swine, each................ 1 00 
Poulivy,cach. single bird. 2.72.5 one e aoe 25 
Poultry, each breeding: pens. sani). 47a ee eee 50 


On motion of Mr. Aitken, a committee on premium list of seven mem- 
bers was appointed by the president, and the committee was instructed 
to prepare a list and present to the business committee and when ap- 
proved by the business committee to be published as the premium list 
of the society for 1908. 

On motion of Mr. Fifield, the amount of speed purses and schedule of 
races was left with the premium list committee. 

On motion of Mr. Stevenson, the assignment of grounds and space 
for the several departments was left with the general superintendent. 

On motion of Mr. Aitken, the leasing of the track and speed stalls 
to an association for a term of years, was referred to the business com- 
mittee. 

On motion of Mr. Aitken, the business committee was instructed to 
appoint a competent person who shall be an assistant to the general 
superintendent and who shall have charge of all complimentary admis- 
sions and free passes of all kinds and shall issue the same under in- 
structions and regulations made by the business committee, but such 
complimentaries shall be issued only in the interest of the fair and only 
to persons who may have performed some service to the society. 

Mr. Tyler, by request of the president, presented the matter of in- 
viting the American Rambouillet Sheep Breeders’ Association to hold 
their annual meeting and sale on the fair grounds in 1908. 

_ On motion of Mr. Tyler, the following preamble and resolution was | 
adopted : 

Whereas, The American Raimbouillet Sheep Breeders’ Association, hav- 
ing for some years past held the annual meeting of the association and 
maintaining a large and increasingly popular public sale of the best 
selections of their breed, and also offering attractively large special 
prizes, aggregating one thousand dollars or more, in connection with 
the regular classification of the International Live Stock Exposition 
at Chicago; and 
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Whereas, We have positive information that said association is ser- 
iously contemplating transferring these functions to some centrally lo- 
eated fair or exposition, the dates of which are some months earlier 
than those of the International, thereby increasing the popularity and 
utility of their sale; and 

Whereas, We believe the Michigan State Fair to be the best located and 
the best equipped for holding their sale and exhibition; therefore be it 

Resolved, That the Michigan State Agricultural Society hereby ex- 
tend to said association at a most cordial invitation to transfer these sev- 
eral feature to the Michigan State Fair of Detroit, and we hereby pledge 
to them our hearty cooperation, and every consideration consistent with 
a sound business policy; be it further 

Resolved, That the President of this society appoint a committee of 
one or more at his discretion to negotiate with said association and that 
said committee shall, by and with the advice and consent of the business 
committee, have power to act. 

On motion of Mr. Aitken, the sale of admission tickets previous to the 
fair was left with the business committee with authority to sell such 
tickets at the rate of three for one dollar, under such restrictions as may 
be thought desirable by the committee. 

On motion the business committee was authorized to appoint a suit- 
able person as business manager, who shall have charge of such detail 
work as may be assigned by the committee. 

The premium list being under discussion, it was resolved that it is 
the sense of the executive committee that but one class be made for each 
breed in all the live stock divisions in the premium list. 

On motion of Mr. Galbraith, the dates of the fair were fixed for Sept. 
3rd to 11th inclusive, except Sunday. 

It was resolved that the secretary be reimbursed to the amount of 
$239.00 loss, by theft, of money belonging to the society. 

On motion the secretary was instructed to cast the ballot of the com- 
mittee for A. J. Doherty for general superintendent. Ballot so cast and 
Mr. Doherty elected. 

On motion the secretary was directed to cast the ballot of the com- 
mittee for Lawrence W. Snell for member of the business committee. 

Ballot so cast and Mr. Snell declared elected member of the business 
committee. | 

On motion of Mr. Aitken, the by-laws were amended with reference to 
manner of drawing checks to pay vouchers so that they may be paid by 
check drawn on ihe treasurer by the secretary and ‘countersigned by 
the general superintendent. 

The president announced the following committees: 

Rules—Galbraith, Edwards, Green. 

Premium List—Fifield, Collier, Peek, Aitken, Taft, Postal, Butterfield. 

Program—Tyler, Watkins, Peek, Edwards, Marston. 

Reception—Rich, Horton, President. 

Finance—Aitken, Fifield, Marston. 


SUPERINTENDENTS OF DEPARTMENTS. 


Cattle—C. A. Tyler. 


Speed—Eugene Fifield. 
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Swine—Geo. Kelly. 

Poultry—Daniel Thomas. 

Agricultural Products—W. J. Terney. 

Dairy—Lawrence W. Snell. 

Apiary—F. B. Ransford. 

Vehicles—A. E. Stevenson. 

Forage—Wm. Dawson. 

Implements and machinery—V. V. Green. 

Main building—N. J. Whelan. 

Art—A. H. Griffith. 

Needlework—Mrs. Belle F. Clark. 

Horticultural—lL. R. Taft. . 

Educational—L. ©. Holden; assistant, Thos. M. Sattler. 

Mineral—W. J. Galbraith. 

Transportation—Chas. L. Edwards. 

Chief marshal and police—A. J. Peek. 

General superintendent—A. J. Doherty. 

Concessions—-The business committee. 

Mr. Collier moved that the daily program be posted on boards at the 
entrance gates. 

The secretary reported withholding the first premium award in 
roadster class pair trotters on account of infraction of the rules. 

It was moved that the premium be allowed. After discussion the mo- 
tion was withdrawn and Mr. Holden moved that Mr. I. M. Bowers be 
allowed thirty dollars for services. Mr. Collier moved that it be fifteen 
dollars. Mr. Fifield demanded a call of the roll. Pending the roll call, 
a point of order was raised that a quorum was not present. 

A count showed less than a quorum. On motion the executive com-- 
mittee adjourned. 


I. H. BUTTERFIELD, 
Secretary. 
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REPORT OF THE MICHIGAN STATE ASSOCIATION FARMERS’ 
CLUBS FOR THE YEAR ENDING JUNE 30, 1908. 


The annual meeting of 1907 was held at its home, the senate chamber, 
December 10 and 11, 1907. 

Ninety-eight delegates represented sixty-five clubs. Eighty-two clubs 
are now paying members to the State Association, and the revised list 
of clubs gives 128 clubs in the state in thirty-two counties, with 8,000 
members. 

One hundred report blanks were returned and the statistics compiled 
by the secretary are as follows: 

Nine hundred ninety-three meetings were held, with an average at- 
tendance of 45. 

Twenty-one clubs have yearly programs. 

Fifty-two clubs have an annual picnic. 

Twenty-two clubs held fairs. 

Sixteen clubs held a temperance meeting. 

Fifty-six clubs discussed the associational question. 

Eighty-three deaths occurred. 

Forty-seven clubs sent their monthly report of meeting to the Michi- 
gan Farmer. 

The program was one of unusual interest. The following addresses 
were given: 

“The Relationship Between the Farmer and the Railroad,” C. L. Glas- 
gow. 

“The Temperance Question,” Geo. W. Marrow. 

“Centralization of Schools,” Prof. T. M. Sattler. 

“Home Sanitation as Applied to Farm Life,” Dr. F. W. Shumway. 

“Some Neglected Horticulture Opportunities,” C. E. Bassett. 

“The State Fair and What of the Future,” I. H. Butterfield. 

“Duties and Rights of the Farmer to the Public,” H. 8. Earle. 

The conference of local club workers is no small part of the annual 
program. This was in charge of Director J. P. King, of Marshal. 

The election of officers resulted as follows: 

President—A. L. Chandler, Owosso. 

Vice-President—J. P. King, Marshall. 

Secretary—Mrs. W. L. Cheney, Mason. 

Treasurer—A. C. Patterson, Pittsford. 

Secretary of Club Extension—Col. L. H. Ives, Mason. 

Directors—W. A. Reed, Hanover; F. D. Clark, Vernon; D. M. Beck- 
with, Howell; D. M. Garner, Davisburg; T. B. Halladay, Norvell; E. C. 
Hallock, Almont. 


MRS. W. L. CHENEY, 
Secretary. 
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